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Keeping Ahead! 


Paragon Service and Paragon Plates have established 
a reputation as leaders. 

‘ow .come ‘‘Universal’’ X-Ray Plates, to meet the 
demand for less expensive, but fast, reliable plates 
for serial radiography, State Compensation, and 
charity cases. Thus are we keeping ahead. 


“Universal” Plates 


These plates will be found fast, and eminently 
satisfactory in results. They work well with screen, 
or in envelopes. 20% cheaper than Paragon Plates. 
A trial will surprise you. 


Full details on request. 
Motol and Hydroquinone 


We have made arrangements for a large supply of 
Motol and Hydroquinone for developer, and can 
supply your needs, in any quantity, at surprising 


rices. 
: This is another instance of Ponngan Service. 
Put your X-Ray Problems up to us. We have the 


only X-Ray information bureau—service free to our 
customers. 








or better than the “Paragon”. 
They are noted for sharp con- 
trasts and rich, black back- 
ground—making radiographs 
that can be quickly read, and 
interpreted with certainty. 


Get the best results in your 
X-Ray work. Be sure in your 
work—use Paragon Plates and 
Paragon Milli- Amp- Second 
Technique, and not only stan- 
dardize your exposures, but 
insure uniformly satisfactory 
results. This method saves 
your time — enables you to 
turn over all developing to 
your assistant — leaving you 
free to devote all your atten- 
tion to your patients. 
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Have Been Marred by Sepsis 


A focal infection removed from the seat of operation may be pouring 
bacteria into the blood stream, ready to lodge at a point of lowered 
resistance such as a laceration, an incision, a suture, a blood clot, and there 
set up an infection in spite of all technical and aseptic care. 


Many af the foremost American and foreign surgeons are protecting 
their patients against sepsis in surgery, gynecology and obstetrics by 
prophylactic immunization with bacterial vaccines. 








A dose of an appropriate vaccine given before and after every operation 
will prevent many unpleasant complications. 
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THE CARREL METHOD OF WOUND STERILIZATION 


Its UsE IN MILITARY, INDUSTRIAL, AND CIvIL PRACTICE! 


By WILLIAM O’NEILL SHERMAN, M.D., PitrsBpurGH 


T the suggestion of the Rockefeller In- 
stitute and in co-operation with the 
United States Steel Corporation, the 
writer, representing the Corporation, 

spent five months in England, Scotland, Bel- 
gium, and France studying the various meth- 
ods of wound treatment. 

The treatment of infected, gun-shot, shrap- 
nel, and shell wounds had not been radically 
altered since the discovery of antisepsis, until 
the perfection of the Carrel-Dakin technique. 
The experience gained during the past fifty 
years from civil, military, and industrial sur- 
gery has contributed very little toward the 
combating of wound infection. The charac- 
ter of the wounds, together with the nature of 
infection and the damage to the tissues, is far 
greater in the present war than in previous 
wars. The virulence of infection surpasses 
anything known heretofore of wound infec- 
tion. The first efforts to combat suppuration 
at the early outbreak of the war were woefully 
inefficient; malignant suppuration was very 
common and all efforts to suppress it were 
futile. 

The problem which confronted Carrel and 
Dakin was the same that confronted Lister; 
the principles laid down by both are identical. 
The battles in Belgium and northern France 
are conducted on fields that have been culti- 
vated for centuries, the soil being enriched 
with the fecal material of poultry, pigs, 


horses, cattle, and humans. The bodies and 
clothing of the combatants are impregnated 
with the mud and dust of this highly infected 
soil. The opportunities for bathing and the 
changing of clothing are most infrequent; in 
many cases, weeks and months elapse without 
change. The micro-organisms present in the 
soil find a fertile medium in the human tissues. 
The organisms most frequently found are the 
bacillus of tetanus, the gas gangrene bacillus 
(bacillus aerogenes capsulatus of Welch), the 
putrefactive organisms, streptococcus and the 
bacillus coli. It will be seen that all these 
bacteria are of fecal origin. The staphylo- 
coccus pyogenes aureus, which is usually found 
in suppurations in civil practice, is found only 
in the late stages of the wound. The lowered 
state of vitality and exhaustion due to loss of 
sleep, exposure, anxiety, and nervous strain, 
undoubtedly lower the general resisting 
powers. Many of the wounded lie where they 
fall, in No-man’s Land, from twelve to forty- 
eight hours before receiving attention. The 
shell and bullet wounds not only cause great - 
damage to the tissue, but they carry into the 
tract of the wound the virulent bacteria. The 
delay in bringing the wounded from the firing 
line is lamentable, but unfortunately, cannot 
be prevented. The Red Cross and Stretcher 
Squads, if exposed, are subject to fire night 
and day. 

It was quite evident at the outbreak of 


1 Read at the annual meeting of the Allegheny County Medical Society, January 9, r9r7, and at the Mayo Clinic, January 24, 1917. 
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the war that all wounds were infected, with 
the exception of those caused by high velocity 
bullets. The abortion and control of infection 
were the problems which confronted the sur- 
geon. Carrel and Dakin began their research 
work at the Beaujon Hospital, Paris, in 
Professor Tuffier’s laboratory. A research 
laboratory was later established at Com- 
piegne, Oise, in conjunction with the French 
Military Hospital No. 21. Carrel’s work was 
started in December, 1914, and completed in 
June, 1915. 

Since that date, the present technique, 
with certain modifications of Dakin’s solu- 
tion and technical improvements in the 
method, has been in constant use. The suc- 
cess obtained has been most striking. Carrel 
and Dakin experimented with two hundred 
or more antiseptics before the hypochlorite 
solution was perfected. Dakin’s solution is 
not a panacea or ‘cure-all’; while it has 
strong bactericidal properties and is almost an 
ideal antiseptic solution because it is non- 
toxic and non-irritating. It must be used, 
however, with discretion and judgment. 

In collaboration with Dakin (1), Daufresne, 
Dehelly, and Dumas, Professor Pozzi pre- 
sented Carrel’s first paper before the Académie 
de Médicine on October 15, 1915. He 
pointed out that all wounds of war produced 
by shells, torpedoes, grenades, etc., were in- 
fected and that the methods of treatment in 
vogue were powerless to prevent gas gangrene, 
septicemia, and chronic suppuration. 

Amputations. Tuffier states that 80 per 
cent of the amputations are due to infection 
and 20 per cent to destruction of tissue. He 
is confident that if Carrel’s method is fol- 
lowed, almost all amputations due to infec- 
tion can be prevented. If it is necessary to 
amputate for loss of substance, a chop or 
guillotine aperiosteal operation is the method 
of choice; this to be followed by Carrel’s 
method of wound sterilization. By this pro- 
cedure, a secondary closure of the flaps can 
be made twelve to eighteen days after ampu- 
tation. There are thousands of painful stumps 
with osteomyelitis, spurs and sequestra in 
which it has been impossible to fit artificial 
legs. These complications are due to infection. 

Where the chop amputation and Carrel 


method is employed, many are able to wear 
artificial legs four or five weeks after they have 
been wounded. DePage makes his own legs 
at LaPanne, laying great stress on the ad- 
vantages of wearing artificial legs at the earli- 
est possible moment. When necessary, lateral, 
anterior, and posterior extension to the skin 
flaps will usually suffice to pull down the flaps 
to completely cover the bone. 

There are many thousands of amputations 
which have incapacitated the patient for six 
to eighteen months because of infection; the 
vast majority of these could have been pre- 
vented. 

Deaths. The immediate deaths are due 
to trauma to some vital tissue. The failure to 
rescue the wounded within twenty-four to 
thirty-six hours has caused many deaths from 
shock, exposure, and hemorrhage. Keogh 
states that 75 per cent of the deaths that occur 
after the first twenty-four hours are due to 
infection. 

Secondary hemorrhage. Carrel and Chutro 
are of the opinion that 95 to 98 per cent of 
secondary hemorrhage is the result of infection. 
Secondary hemorrhage rarely occurs in the 
cases where Dakin’s solution is used in the 
beginning, thereby aborting infection. Sec- 
ondary hemorrhage occurs frequently in all 
hospitals where infection is rampant. ‘Tour- 
niquets are to be seen hanging at the bedside 
of many of the infected cases awaiting hemor- 
rhage. 

Carrel recognized the necessity for a spe- 
cific, or a technique, which would abort in- 
fection and control suppuration. The variety 
of methods and treatments in use was sufli- 
cient evidence that all were uncertain and 
unsatisfactory. The techniques as described 
by Sir Almoth Wright, Colonel Grey, Pro- 
fessor Rutherford Morison and others have, 
no doubt, given better results than methods 
used before the war, but the fact remains that 
relatively few of these wounds united by first 
intention. 

Wounds treated with “Bipp paste.” Ruth- 
erford Morison (2) states that wound infection 
has been the great curse of the war, and until 
recently all methods have failed to satisfy the 
most moderate surgical ambitions. He states 
that many wounds can be sterilized at once 
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so that the spread of infection can be checked 
or limited. His treatment consists of filling 
the wounds with a paste named “Bipp,”’ i.e., 
bismuth subnitrate 1 ounce by weight, iodo- 
form 2 ounces by weight, paraffin quantitum 
sufficit to make a thick paste. He claims that 
this dressing requires no change for days or 
weeks if the patient is free from pain or con- 
stitutional disturbance. The further ad- 
vantages are the lessening of pain, the infre- 
quent change of dressings, and rapid healing. 

While this treatment has given better re- 
sults over former methods used by Morison, 
all such wounds heal by second intention, with 
free suppuration, while the wounds treated by 
Carrel’s method, heal by first intention. The 
same is true with wounds treated by Wright’s 
method and the salt packs of Colonel Grey. 

Wright’s method of wound treatment. ‘‘In 
certain cases, Wright’s method has brought 
about better results than methods used before 
the war, but it neither aborts nor controls in- 
fection after it has become well established.” 

Moynihan (3) states: ‘I do not think 
Wright’s method is applicable in the worst cases 
at least, for, as I have said, the condition of the 
soldiers who have received severe wounds, is 
one of exhaustion, with lowered blood pres- 
sure, cold extremities, feeble pulse, and 
marked pallor. A few of these patients need 
infusion before any remedial measures can be 
attempted, and very many suffer from shock 
in greater or less degree. The introduction of 
saline tabloids in the wound would probably 
not cause any outflow of serum and if it did, 
it would be a most undesirable result, for fluid 
cannot then be spared.” 


CARREL-DAKIN METHOD 


There was a great need for a specific treat- 
ment that could be standardized throughout 
the military hospitals. It is necessary for the 
patient, as well as the surgeon, to understand 
that there should be no suppuration and that 
if Carrel’s method is followed, infection can 
be aborted or prevented. The best results are 
secured by the application of Dakin’s solution 
within the first twenty-four hours. Bacterio- 
logical examinations reveal the variety of 
microbian flora, anaerobes and aerobes present 
in almost all of the wounds. They are usually 


small in number during the early stages and 
localized about the projectile, clothing, or 
other foreign material in the wound. The in- 
fection spreads rapidly over the surface of the 
wound and the microbes are usually too nu- 
merous to count after the first thirty-six 
hours. It follows that it is of paramount im- 
portance fo sterilize the wounds in the early 
stages and that it becomes more difficult to 
effect sterilization if the microbes are allowed 
to spread and penetrate. All foreign material 
should be removed and the antiseptic agent 
thoroughly employed during the first twenty- 
four hours. It is, at times, difficult and im- 
possible to remove all foreign material me- 
chanically, so we must rely upon some anti- 
septic solution which will penetrate the cavity 
and chemically destroy the bacteria without 
irritating the tissues or producing toxemia. 
The solution must be in constant contact with 
the tissues in order to bring about the destruc- 
tion of the micro-organisms. Dakin’s solu- 
tion (technique of Daufresne) can be used so 
that from a surgical standpoint, it sterilizes 
the wound. While these wounds show a very 
low microbian count on smear, they are not, 
theoretically, sterile in that a culture can be 
secured from 75 per cent of the Carrel treated 
wounds. 

The solution should be made to penetrate 
all the diverticula of the wound and must be 
renewed every two hours by installation if 
complete sterilization is to be obtained. It 
has the great advantage of being a strong 
antiseptic, with very slight irritating prop- 
erties and can be made by a competent 
chemist or druggist at a minimum cost. 

The original Dakin solution was prepared 
as follows: 

140 grams dry sodium of carbonate dis- 
solved in ro litres of tap water, to which 

200 grams chloride of lime (chlorinated 
lime) is added and 

40 grams of boric acid. 

Preparation of Dakin solution (technique of 
Daufresne) as now in use: The solution of so- 
dium hypochlorite for surgical use must be 
free of caustic alkali; it must only contain 
0.45 to 0.50 per cent of hypochlorite. Under 
0.45 per cent it is not active enough and above 
0.50 per cent it is irritant. 
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With chloride of lime (bleaching powder) 
having 25 per cent of active chlorine, the 
quantities of necessary substances to prepare 
10 litres of solution are the following: 

200 grams chloride of lime (bleaching pow- 
der) (25 per cent active chlorine). 

100 grams sodium carbonate dry (soda of 
Solway). 

80 grams sodium bicarbonate dry. 

Put into a 12 litre flask the two hundred 
grams of chloride of lime and five litres of 
ordinary water, shake vigorously for a few 
minutes and leave in contact for six to twelve 
hours, one night for example. (Shake until 
dissolved — at least until the big pieces are 
dissolved. Not all the pieces will dissolve, 
large pieces float, notice only floating pieces.) 

At the same time, dissolve in five litres of 
ordinary cold water the carbonate and _ bi- 
carbonate of soda. 

After leaving from six to twelve hours, pour 
the salt solution in the flask containing the 
macerated chloride of lime, shake vigorously 
for a few minutes and leave to allow the cal- 
cium carbonate to be precipitated. In about 
one-half hour siphon the liquid and _ filter 
with a double paper to obtain a good, clear 
liquid, which should always be kept in a dark 
place. 

Titration of chloride of lime (bleaching pow- 
der). Because of the variation of the products 
now obtained in the market, it is necessary to 
determine the quantity of active chlorine con- 
tained in the chloride of lime which is to be 
used. ‘This must be done in order to employ 
an exact calculated quantity according to its 
concentration. 

The test is made in the following manner: 
Take from different parts of the jar, a small 
quantity of bleaching powder to have a me- 
dium sample, weigh 20 grams of it, mix as 
well as possible in a litre of tap water and leave 
in contact a few hours. Measure to cubic 
centimeters of the clear liquid and add 20 
cubic centimeters of a 10 per cent solution of 
potassium iodide, 2 cubic centimeters of acetic 
acid or, to free all hydrochloric acid, then 
put drop by drop into the mixture a decinor- 
mal solution of sodium hyposulphite (2.48 
per cent) until decoloration. The number of 
cubic centimeters of hyposulphite employed, 


multiplied by 1,775 will give the weight N of 
active chlorine contained in too grams of 
chloride of lime. 

The test must be made every time a new 
product is received. When the result obtained 
differs more or less than 25 per cent, it will be 
necessary to reduce or enlarge the proportion 
of the three products contained in the prepa- 
ration. This can easily be obtained by multi- 
plying each of the three numbers, 200, 100, 80 
by the factor 25N in which N represents the 
weight of the active chlorine per cent of 
chloride of lime. 

Titration of Dakin solution. Measure to 
cubic centimeters of the solution, add 20 cubic 
centimeters of potassium iodide 1:10, 2 cubic 
centimeters of acetic acid and drop by drop a 
decinormal solution of sodium hyposulphite 
until decoloration. The number of cubic cen- 
timeters used multiplied by 0.03725 will give 
the weight of hypochlorite of soda contained 
in 100 cubic centimeters of the solution. 

Never heat the solution, and if in case of 
urgency one is obliged to resort to trituration 
of chloride of lime in a mortar, only employ 
water, never salt solution. 

Test of the alkalinity of Dakin solution. ‘To 
differentiate easily the solution obtained by 
this process from the commercial hypochlo- 
rites, pour into a glass about 20 cubic centi- 
meters of the solution and drop on the surface 
of liquid a few centigrams of phenolphthalein 
in powder. 

The correct solution does not give any col- 
oration, while Lebarraque’s solution and eau 
de Javel will give an intense red color which 
shows in the last two solutions existence of 
free caustic alkali. 

The stock solution should be kept in blue 
or brown colored bottles, well corked. 

Difficulties in making Dakin solution. On 
account of the unstableness of bleaching lime 
which varies in its chlorine content from 15 to 
37 per cent active chlorine, some difficulty 
has been encountered in making the solution. 

Much of the sodium bicarbonate used today 
is composed largely of sodium carbonate: this 
is one of the causes for the difficulty of neu- 
tralizing the solution. If the solution is alka- 
line or caustic, it will burn the skin and irritate 
the tissues. Jt must be neutralized with sodium 
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bicarbonate and should be frequently and thor- 
oughly tested on account of its unstableness and 
tendency to become caustic. 

There is a difference between the solution 
of Dakin as originally made and the hypo- 
chlorite solution, technique of Daufresne. 
Dakin’s original solution contained 0.5 to 0.6 
per cent sodium hypochlorite. The solution 
modified by Daufresne does not contain boric 
acid but contains between 0.45 and o.50 per 
cent hypochlorite; it is very important that 
the solution should not be over 0.50 per cent, 
if it is, it will be too caustic, and if below 0.45 
per cent, too weak. 

Many of the so-called Dakin solutions are 
not prepared in accordance with the formula 
of the name they bear and, as a result, the 
solution has been condemned where some 
other solution has been used in the name of 
Dakin. 

Chloramine (Boots) and chlorazene (Abbott) 
(para-toluene-sodium sulphochloramide). An 
active antiseptic containing chemically com- 
bined chlorine which is quite stable and non- 
irritating but when brought in contact with 
proteins and similar cell constituents contain- 
ing basic NH: groups, it acts as a chlorinating 
agent, losing its chlorine to the basic sub- 
stances, and thereby asserting its antiseptic 
action as needed. Its advantages are its free 
solubility in water. 

It is a very stable substance, the aqueous 
solutions showing no tendency to decompose 
after several months. It does not precipitate 
or coagulate proteins. It is non-toxic and 
non-irritating, having an intense germicidal 
action. While they are entirely different sub- 
stances, they resemble very much the hypo- 
chlorites in many respects. 

Dakin is inclined to think that the same 
results may be obtained with chlorazene as 
with the hypochlorites. The writer, however, 
has had no personal experience with chlora- 
zene. The results quoted in this paper are due 
to the use of hypochlorites. Chlorazene will, 
no doubt, be found to be more satisfactory 
where they do not have the proper facilities 
for making Dakin’s solution and also in hot 
climates on account of its greater stability. 

The antiseptic action of hypochlorites. Ber- 
thollet, a French chemist, in 1788 obtained a 


bleaching and disinfecting liquid by the action 
of chlorine upon aqueous alkali; Ballard dis- 
covered hypochlorus acid in 1834. Percy, at 
the Javel works near Paris in 1792, com- 
mercially made sodium hypochlorite by pass- 
ing chlorine into crude potashes. The product 
was used as a disinfectant and was sold as 
eau de Javel. Semmelweis stamped out an 
epidemic of puerperal fever in Vienna in 1846 
by the use of bleaching powder. The great 
difficulty has been that the hypochlorites in 
solution, rapidly lose their strength by decom- 
position and have been too caustic for surgical 
use. It has been found that hypochlorus acid 
is a more active antiseptic than its salts. 
Dakin (4) set about to correct the objectionable 
qualities of the hypochlorite solutions. Pro- 
fessor J. Lorrain Smith and Dakin worked 
simultaneously, each striving to prepare a 
satisfactory hypochlorite antiseptic which in- 
cluded the main properties of the hypochlo- 
rites discovered by French chemists many 
years before. 

Lorrain Smith (5) and his associates have 
aimed at a more or less complete liberation of 
free hypochlorous acid from chloride of lime, by 
the addition of an equal weight of boric acid. 
Smith’s preparation is known as eusol. 


1. 25 grams of Eupad (equal parts of com- 
mercial bleaching powder and _ boric 
acid, intimately mixed and ground in a 
mortar) are shaken up with 1 litre of 
water and allowed to stand for a few 
hours, then filtered through cloth or 
filter paper. This mixture should be 
kept in a closely stoppered bottle and 
not exposed to light. 

To 1 litre of water, add 12.5 grams 
bleaching powder, shake vigorously, 
then add 12.5 grams boric acid powder 
and shake again. Allow to stand for 
some hours, preferably over night, then 
filter off and the clear solution is ready 
for use. 


This solution contains: 


to 


Per cent 
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The amount of free hypochlorous acid in 
Dakin’s mixture is smaller than in eusol 
(Smith’s solution) and can be used continu- 
ously without irritation. 

Bactericidal properties of hypochlorites. Ri- 
dall (6), using carbolic acid as a standard, ex- 
presses the germicidal power of hypochlorites 
as follows: Carbolic acid, 100; hypochlorites, 
14,600 to 22,000. 

Andrews and Orton (7) found that a suspen- 
sion of staphylococcus pyogenes aureus in pure 
distilled water was sterilized in one minute 
in the presence of one part hypochlorous acid 
in 100,000. In a suspension in broth 1 to 
5,000 did not, but 1 in 3,000 did kill the 
staphylococcus in thirty minutes. They con- 
cluded that the activity of pure acid was 
greatly diminished in the presence of organic 
matter. 

As a result of a series of exhaustive experi- 
ments, Smith states that hypochlorous acid 
0.5 per cent never completely sterilized the 
tissue (adult colon) when applied for thirty 
minutes. In that time, however, 3.2 per cent 
hypochlorous acid gave complete sterilization 
with adult colon. In twenty-four hours, at 
room temperature, 0.5 per cent hypochlorous 
acid did produce complete sterilization though 
not invariably, and even 0.25 per cent gave 
this result. 

In a series of bacteriological experiments, 
Smith with cultures of organisms on artificial 
media, showed that 0.5 per cent hypochlorous 
acid in every case killed the organisms with 
only two minutes’ exposure. The organisms 
used were bacillus coli, staphylococcus, py- 
ogenes aureus, bacillus anthracis. Weaker so- 
lutions of hypochlorous acid than 0.5 per cent 
failed to kill anthrax spores in three minutes 
at room temperature; 0.5 per cent solution 
killed anthrax spores as readily as the non- 
sporing organisms. 

Mode of action of hypochlorites. Dakin 
states that he has been unable to find any 
evidence to support the theory that the anti- 
septic action of hypochlorous acid is due to its 
decomposition in the presence of organic mat- 
ter with the liberation of oxygen. When 
strong hypochlorite solutions are added to 
animal tissues, an evolution of chlorine rather 
than oxygen occurs. It appears that when 


hypochlorites act upon organic matter of 
bacterial or other origin, some of the (NH) 
groups of the proteins are converted into 
(NCI) groups. The products thus formed 
belong to the group of chloramines; these 
chloramines have been found to possess the 
same antiseptic action as the original hypo- 
chlorite and it appears more probable 
that the antiseptic action of the hypo- 
chlorites is conditioned by the formation 
of these chloramines rather than by the de- 
composition with liberation of oxygen. The 
hypochlorites, no doubt, have a double action: 
direct bactericidal effect and the hyperisotonic 
effect, producing a flow of lymph from the 
surface of the wound and at the same time, 
having intense antiseptic properties without 
damage to the tissues and entire absence of 
toxic absorption. Suppuration rapidly disap- 
pears, the discharge losing its fetor, takes on a 
serous character. 

The rapid disappearance of all pus, necrotic, 
dead, or decomposed material within five to 
seven days, is the most remarkable effect pro- 
duced. The granulations take on a healthy 
glow, resembling very much the gross ap- 
pearance of beefsteak; no other wounds or 
granulations present a similar appearance. 
As the infection is brought under control, the 
discharge becomes clean and free from odors. 
The question that naturally arises is, Can the 
same results be brought about by Carrel’s 
technique, with antiseptics other than Dakin’s 
solution? DePage has shown beyond any 
question of a doubt that certain recessions in 
the bacterial chart do occur but that Dakin’s 
solution is the only antiseptic that will keep 
a wound aseptic and permit suture. 

To be successful, one must follow the tech- 
nique of Carrel. Dakin’s solution represents 
but 20 per cent of the cure and the technique 
of Carrel represents 80 per cent. The method 
is not one of drainage or multiple incisions; 
it is the opposite of this procedure. The suc- 
cess of the treatment is dependent upon the 
thoroughness with which it is applied and the 
care given to the most minute details of the 
technique. The attending surgeon, as well as 
his assistants and nurses, should have a mu- 
tual understanding with reference to this 
treatment in order to bring about technical 
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perfection. Much of the success of this treat- 
ment depends upon the intelligence and thor- 
oughness with which it is applied by the 
nursing organization; they should receive 
special training in the application of the 
technique. It is not always possible to give 
the treatment which is most to be desired in 
wounds of war, as one frequently encounters 
obstacles which prevent the carrying out of 
details. 

1. First dressings at the trenches, at the ad- 
vance dressing stations, and the first aid 
dressing stations. The area surrounding the 
wound should be disinfected with tincture of 
iodine; and an injection of Dakin’s solution 
in the wound, if it is small or narrow, should be 
made. If it is wide and freely open, a gauze 
pack which is saturated with Dakin’s solution 
should be applied. The prognosis is materially 
aided if this dressing is used. 

2. Dressing at the military base hospitals or 
civilian hospitals. If the wounds are exten- 
sive, or conditions warrant, a general ans- 
thetic should be administered and the operat- 
ing field prepared in the usual way. A free 
incision and thorough exploration for foreign 
bodies of all wounds, should be made at the 
earliest possible opportunity. ‘The foreign 
bodies are localized with the fluoroscope or 
with stereoscopic skiagrams. All bleeding 
points should be ligitated; the shell tract 
should be freely opened and all devitalized 
tissue excised. The Carrel tubes should be 
carried to the bottom of the wound and gauze 
loosely placed between them. Before com- 
pleting the final dressing, the solution can be 
injected in the wound to ascertain the amount 
of solution necessary to fill the cavity com- 
pletely and whether or not it is reaching all 
parts. 

The final dressing consists of a gauze pad 
saturated with Dakin’s solution, over which a 
large pad of non-absorbent cotton, which com- 
pletely envelops the extremity, is placed. 
Turkish toweling can be used instead of non- 
absorbent gauze pads, if desired. 


DESCRIPTION OF APPARATUS AND METHOD 
OF APPLICATION OF TUBES 
To carry out accurately the Carrel tech- 
nique, it is absolutely necessary to employ the 
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Fig. 1. Carrel’s apparatus for administering Dakin’s 
solution. 


ver 


special apparatus which has been designed for 
this purpose. Many of the failures have been 
due to the incompleteness of the standard 
equipment and an attempt to modify it 
(Fig. 1). 

The vessel containing the solution some- 
what resembles a Kelly infusion bottle in 
shape, being graduated in cubic centimeters, 
so that the amount of solution injected in the 
wound can be accurately measured. The neck 
of the container is closed with a rubber cork 
through which a glass thistle is passed. The 
bulbous portion of the thistle is filled with 
sterile cotton; the thistle serves the double 
purpose of preventing loss of chlorine from the 
solution and allowing sufficient atmospheric 
pressure to permit a free flow of the solution 
from the container into the tube. The pro- 
jection at the bottom of the container, to 
which the tube is fastened which carries the 
solution into the distributor, is a continuation 
of the bottom of the container itself and al- 
lows complete drainage from the bottle. Rub- 
ber tubing 1 centimeter outside diameter, 
carries the solution from the container to the 
distributor. A glass drip, the lumen of which 
is 6 millimeters in diameter, is inserted in the 
main tube between the outlet of the container 
and the distributor. This drip indicates the 
rate and amount of solution flowing from the 
container. The glass distributors are made 
so that the inlet can easily be slipped into the 
rubber tubing from the container. These dis- 
tributors are made in multiples, having from 
one to five outlets to which the Carrel tubes 
are attached. The outlets from the distribu- 
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tors should be made so as to allow the easy 
attachment of the Carrel tubes. The Carrel 
rubber tubes are approximately 15 to 25 centi- 
meters long, having a diameter of 5 millime- 
ters, the inside lumen of which is 3 millimeters, 
giving a 1 millimeter wall for the tube. They 
should be made of pure rubber so that the end 
of the tube can easily be tied off with either 
Pagenstecher linen or strong silk. Rubber 
tubing containing fabric or catheters will not 
suffice because of the difficulty in closing the 
end and the destructive action of the hypo- 
chlorite on the fabric. 

Beginning from the distal end, a series of 
small holes, approximately one-half millimeter 
in diameter, is pierced at intervals of one- 
half centimeter; six, eight, ten, or twelve per- 
forations are usually sufficient and are made 
with a specially designed punch (similar to a 
leather punch). Both sides of the tube are 
pierced with one punch; the tube is then 
turned on its axis to a right angle and the 
process alternately repeated, thus staggering 
the perforations. Extreme care must be ex- 
ercised to remove the rubber plugs made by 
the punch so that there will be no obstruction 
to the flow of solution. These plugs can 
readily be removed by stretching the rubber. 
The number of tubes to be used must be de- 
cided by the size and depth of the wound. 
They should be inserted so that all parts of the 
wound are constantly bathed with the solu- 
tion. To prevent the tubes from bunching in 
the wound, strips of gauze are loosely placed 
between them. The gauze serves the double 
purpose of keeping the tubes im situ and re- 
taining the solution. Gauze should never be 
packed tightly in the wound. A gauze com- 
press is gently placed over the tubes and the 
dressing completed by covering with turkish 
toweling. The dressing is fixed with a band- 
age, care being taken not to constrict the 
tubes, but fixing them to prevent displace- 
ment. 

The bleaching properties of the hypochlo- 
rite rapidly destroy the cotton fabrics. In the 
severe cases, a large pad of non-absorbent cot- 
ton which completely envelops the extremity 
can be used. Non-absorbent cotton is used 
to prevent the taking up Of the Dakin solution 
from the wound. This dressing should be, 


approximately, 3 centimeters in thickness and 
is made in various sizes and shapes. 

For superficial wounds, the Carrel tubes are 
covered with turkish toweling, extending from 
the distal end to a point just beyond the 
proximal perforation. These tubes remain in 
position without slipping over the tissues and 
keep the wound areas sufficiently bathed. 
Strips of gauze should then be placed between 
the turkish toweling tubes; this tends to keep 
them in position and also retains the solution. 

The graduated container should be elevated 
not more than three feet above the patient. 
A stop-cock is placed distal to the outlet of the 
container. The solution should be allowed to 
flow into the wound by releasing the stop- 
cock, allowing just sufficient solution to enter 
the wound to fill it and not overflow. The 
wounds are “laked”’ or “‘puddled” with the 
solution. Where pain is experienced, the con- 
tainer should be lowered; the pain is due 
either to pressure or the causticity of the 
solution. 

Emphasis must be laid upon the fact that 
the most effective method is the intermittent 
installation every two hours, day and night, 
and not constant irrigation. The amount of 
solution to be injected can be prescribed by 
the surgeon in charge. However, the attend- 
ing nurses soon learn by experience just how 
much solution is necessary. 

The re-dressing. The wounds should be 
re-dressed daily, every aseptic precaution 
should be scrupulously exercised. The hands 
should at no time come in contact with the 
wound; the entire dressing being completed 
with either tissue forceps or hemostats. Re- 
infection of a sterilized wound can easily be 
caused by errors of technique. The skin sur- 
rounding the wound should be thoroughly 
cleansed with ether which dissolves the vase- 
line from the skin. This is followed by 
a sponging of the skin with cotton, using 
a neutral sodium oleate solution, which is a 
very satisfactory cleansing solution; it is 
neutral and non-irritating. The wound is then 
gently sponged with sodium oleate solu- 
tion, this being followed by a sponging with 
Dakin’s solution. The sponging process re- 
moves the wound secretion, necrotic tissue, 
and other débris. The edges of the wound are 
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Fig. 2. Hernia cerebri reduced with Carrel’s method. 
Loss of bone substance in skull replaced by bone graft 
from crest of tibia. Perfect functional result. (Courtesy 
of Professors Gosse and Chutro, Hospital Buffon, Paris.) 


protected with gauze which is saturated with 
raseline. The gauze is prepared by immersing 
suitable lengths of No. 4 bandage gauze in 
yellow, liquid vaseline, which is sterilized and 
allowed to cool before using. By following 
this process, the vaseline gauze is easily ap- 
plied. 

The Carrel tubes are introduced in the 
wound, the ends attached to the distributors 
and the dressing completed as described. In 
emergency cases, dressings can be delayed 
two or three days, providing the installation 
of the solution is kept up. It is absolutely 
necessary that a free and open incision be 
used to permit the easy introduction of the 
tubes and gauze in the wound. 


REASON FOR FAILURES IN THE USE OF THE 
CARREL METHOD 

It is unfortunate, but true, that all scientific 

advancements in the medical profession have 

been received with skepticism and it has taken 

years for them to be generally accepted. As 
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Fig. 3. Shell wound of chest and arm. Wounds su- 
tured eighteen days after admission. Union by first 
intention; perfect recovery. (Courtesy Professor DePage, 
Hospital Ocean, LaPanne, Belgium. ) 


a result of this attitude, there were but six 
hospitals in Europe on September 1, 1916, 
using the Carrel method properly. The failure 
to recognize and put this method into practice, 
has been the cause of a tremendous loss of life, 
an untold number of amputations, frightful 
deformities, disfigurements and permanent 
disabilities, the vast majority of which are 
now beyond surgical assistance. 

It has been proved beyond any question of 
doubt, that Carrel’s method of wound steri- 
lization with Dakin’s solution, is a specific. 
Carrel and Dakin place great stress upon the 
fact that it is necessary to spend at least two 
weeks in observation of the method before the 
details can be mastered. Failure to under- 
stand the details of the technique has been the 
cause of many of the unsatisfactory results. 
Certain individuals have condemned the 
method upon theoretical grounds without 
having made any investigation, or without 
understanding the first principles of the 
method. They do not want to believe there is 











204 SURGERY, GYNECOLOGY AND OBSTETRICS 









4 


Fig. ga (above). Shell wound, buttock, thigh, and leg. 
Wounds sterilized by Carrel’s method and closed in_ six 
to seven weeks by lacing and suture. 

Vig. 4b. Very slight permanent disability. Same pa- 
tient as Fig. 4a. (Courtesy Professor DePage, Hospital 
Ocean, LaPanne, Belgium.) 


anything new; they are self-satisfied. The 
time is at hand when the medical profession may 
be held responsible for their failure to accept a 





Fig. 6 (above). Shell wound of shoulder and arm. Excision 
of upper two-thirds of humerus including the head and 
neck of the humerus. Operation at the front. [Extensive 
infection and suppuration. Wound sterilized and closed 
with adhesive strapping on the seventeenth day. Bone 
graft from crest of tibia two weeks later. (Courtesy 
Professors Gosse and Chutro.) 

Fig. 7. Excision of knee-joint. Operation at front. 
Profuse suppuration on admission five days after op- 
eration. Infection under control in eight days. (Courtesy 
of Professors Gosse and Chutro.) 





Fig. 5. Superficial wound of thigh. Sterilized and 
sutured.on tenth day. Gross appearance resembling post- 
mortem wounds, absence of reaction. (Courtesy of Pro- 
fessor DePage.) 


scientific advance that means the saving of an 
enormous number of cripples — and lives. 


HOW TO ABOLISH INFECTION AFTER IT HAS 
BEEN FULLY ESTABLISHED 

Certain opponents to the Carrel method 
were willing to concede that infection could be 
aborted but were unwilling to concede its 
efficacy after infection had been fully estab- 
lished. However, Chutro, Gossa, and Tuffier 
in a very large series of cases, have been able 
to efface infection by carrying out in detail, 
Carrel’s principles of technique. 


THE ABORTIVE TREATMENT OF INFECTED 
WOUNDS 

Iixperience has shown that the infected 
wounds of war treated by use of tincture of 
iodine, Wright’s solution, bichloride of mer- 
cury, the carbolic groups, and countless other 
antiseptics, fail to prevent wound infection. 
The vast majority of deaths, amputations, dis- 
abilities, and complications are due to infection; 
therefore, we must control infection. 

In spite of the absolute failure of all former 
methods to abort infection, no new method 
was devised that was satisfactory. The anti- 
septics used heretofore have been either too 
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lig. 8. Compound comminuted fracture of leg, labeled ‘‘Amputate on arrival.” 
linochietto’s stirrup extension to os calcis with Carrel’s tubes in position. Free 
suppuration on admission. Dressings had not been changed for five days previous 
to admission to hospital. Infection under control in five days. The functional 
result secured was far superior to an artificial leg. (Courtesy Professors Gosse and 
Chutro.) 


feebly bactericidal or too irritating and 
toxic for the tissues. By controlling infection 
at the beginning, one avoids septicamia, sup- 
puration, and their complications. In other 
words, an ounce of prevention is worth a 
pound of cure. 

It is acknowledged that appendicitis oper- 
ated upon within the first twenty-four hours 
is usually followed by cure, but if the opera- 
tion is deferred twenty-four to thirty-six 
hours, the end-results are very uncertain. The 
same principles of industrial and civil surgery 
apply to wounds received in war. The abortive 
treatment, to be effective, should be started 
as soon as possible after the wound is received. 

Chemical sterilization of a wound can only 
be carried out with a strong germicide which 
is a non-toxic and a non-irritating antiseptic. 
If the solution penetrates all the sinuses and 
diverticula, it must be renewed every two 
hours in order to effect complete sterilization. 


SUTURE AND CICATRIZATION 
If the clinical appearance of the wound and 
the bacteriological verification indicate that 


the wound may be sutured, the edges are 
incised and, if granulation tissue is present, it 
is removed and the wound sutured. Lateral 
incisions are made if the tension is too great, 
so that the edges of the wound can be brought 
together without tension. If there is a great 
loss of tissue and it is found impossible to 
suture, the wounds can be laced together or 
pulled together with adhesive plaster strips, 
to be followed later by plastic operation, if 
indicated. 

Of the wounds treated at Compiegne by the 
Carrel method, 99 per cent have united by 
first intention, with practically no reaction 
either along the line of incision or at the 
stitches. There is no drainage from the 
wound, Gibson has very aptly expressed 
their appearance as ‘‘resembling very much 
the appearance of postmortem wounds.”’ 


THE TREATMENT OF ACUTE AND CHRONIC 
OSTEOMYELITIS AND EPIPHYSITIS, BONE 
AND JOINT TUBERCULOSIS 

ree incision should be made and if any 
necrotic tissue is present, should be gently 
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Fig. 9 Extensive shell wound of shoulder. ‘The head, neck, and upper end of the humerus were completely de- 
stroyed — ‘‘ Blown away.” Repair and suture in eight weeks. (Courtesy Professor DePage, Hospital Ocean, LaPanne, 
Belgium. 


removed. Carrel’s tubes should be intro- 
duced in the manner described and dressings 
applied. The first dressings will be saturated 
with an inky-looking discharge, making re- 
dressing necessary at the end of the first 
twenty-four hours. This discharge rapidly 
decreases and disappears entirely within a few 
days, the wound taking on a healthy ap- 
pearance. 

A Carrel tube in a sinus leading to necrotic 
bone will not sterilize either bone or soft 
tissue, but such a wound can be sterilized 
within fifteen to twenty-five days if it is 
opened freely and all parts constantly bathed 
with Dakin’s solution. 


THE TREATMENT OF COMPOUND FRACTURES 
WHERE AN OPERATION IS INDICATED 
The use of steel plates, wire and bone-grafts 
in infected compound fractures has produced 
disastrous results. They should not be used 
until after the wound has been rendered 
aseptic. Should operation be indicated after 
the wound has become sterile, a steel bone 
plate can be used with complete closure of the 
wounds and the injury treated as a simple 
fracture. If plates and screws are used in 
the early stages, while the wound is being 
rendered aseptic, the solution will have a 
tendency to oxidize the foreign material, 
making it difficult to effect a complete closure 
after sterilization has been accomplished. 
The Carrel method of rendering wounds 
aseptic in the early stages permits of early 


operations, such as bone grafting, plating of 
fractures, repair of severed nerves, and plastic 
operations, with minimum danger of re- 
infection. Many of these cases have become 
re-infected at the secondary operation be- 
cause the original focus of infection was lighted 
up. Many of these operations are now being 
performed in from four to six weeks after 
receipt of the wound where formerly, opera- 
tions were deferred from six to twelve months. 


AUTHOR’S TECHNIQUE OF STERILIZATION OF 
THE UTERUS WITH DAKIN’S SOLUTION 

The infected secundines are carefully re- 
moved, the cervix is grasped with a double 
tenaculum forceps, is well dilated and a self- 
retaining, hard rubber pessary is inserted in 
the cervical canal. The pessary is carried into 
the cervix by an introducer which is screwed 
into the pessary. The dilator extends from 
the external os to the internal os; there being 
five perforations in the long axis of the dilator 
to permit the entrance and exit of two per- 
forated rubber tubes which are carried into 
the fundus of the uterus by an introducer. 
The pessary contains sixteen perforations 
which are made in the lateral wall and com- 
municate directly with the perforations which 
extend from the external to the internal ori- 
fice. The lateral walls of the pessary are cor- 
rugated so as to allow the solution to trickle 
along its walls; the cervix, as well as the body 
of the uterus, being in constant contact with 
Dakin solution (Fig. 15). 
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Fig. 10. Shell wound of face and lower jaw on admission. Middle picture three weeks later. Picture at right 
shows recovery in six weeks. Facial deformity not very marked. (Courtesy Professor DePage.) 


Two rubber tubes, which are perforated 
throughout their entire uterine length, are 
carried into the uterus to the fundus. Through 
the central opening in the pessary, after the 
introducer has been removed, ribbon’ or 
bandage gauze is lightly carried into the uterus 
by a uterine packer. The gauze serves the 
double purpose of holding the tubes in posi- 
tion and also retains the solution, but should 
not be packed tightly into the uterus. The 
gauze can be removed daily, if necessary. 

Rubber sheeting is attached to the external 
surface of the self-retaining pessary at the 
external os and projects from the vagina; 
this sheeting completely envelops the rubber 
tubes and the central gauze drain which 
emerges through the central opening of the 
pessary; the sheeting also protects the vagina 
from irritation. 

The rubber tubes are attached to the glass 
distributor, which in turn, is attached to the 
container by a single rubber tube. The tubes 
should be changed every second or third day, 
if indicated. 

The pessaries are made in four different 
sizes; as the uterus contracts, a smaller size 
pessary should be introduced. The vagina 
should be protected with yellow vaseline and 


if it is necessary to hold the pessary in posi- 
tion, the cul-de-sac can be gently packed with 
gauze. The Dakin solution shou‘: be injected 
in the uterus every hour, or every half-hour, 
if necessary. The amount to be injected de- 
pends upon the size of the uterus and the 
pathological conditions existing. Iixtreme 
care should be taken to prevent the injection 
of the solution through the fallopian tubes 
into the abdominal cavity; a large pad of 
absorbent cotton and gauze is applied to the 
vulva. 

These pessaries, with certain modifications 
of technique, can be used for the treatment of 
empyema and urinary cystitis. 

Ureteral catheterization will facilitate the 
sterilization of the bladder by keeping it free 
from urine, allowing the Dakin solution to 
bathe the bladder wall. A modification of 
this technique can be used for the gall-bladder, 
where conditions are indicative of this pro- 
cedure. 

The basic principles of the method should 
be kept in mind at all times, regardless of the 
location of the infection. 

The Carrel method is indicated in the treat- 
ment of rectal infections, fungating carci- 
noma, tuberculosis of the joints and bones, 
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Fig. rr. Amputations walking on artificial legs four to six weeks after admission to hospital. (Courtesy Pro- 


fessor DePage, Hospital Ocean, LaPanne, Belgium.) 


arthritis, cellulitis, synovitis, appendix abscess, 
and other localized infections. Carrel has 
advised against its use in the general peri- 
toneal cavity. 

Dr. Lloyd Noland reports the following 
cases: 

Case rt. W. E. B., white, American, male; age, 
28; machinist. Admitted to Ensley Hospital 
October 26, 1916 at t1:00 p.m. Temperature tor’; 


pulse 100; respiration 20; white blood-corpuscles 
28,000. 

History. Patient has been ill for eight days with 
intense pain in right side of abdomen, but had con- 
sulted a physician only on first day of illness and on 
day of admission to hospital. 

Physical examination. Showed a large mass in 
right iliac region with marked local rigidity. Diag- 
nosis. Appendiceal abscess. 

Operation. 8:00 a.m., October 27, ether an- 
wsthesia. Gridiron incision. At least 500 cubic- 





Fig. 12a (above). Wound edges and surrounding skin protected with No. 4 bandage 
gauze saturated with yellow vaseline. (Author’s case.) b. Metastatic abscess of leg 


and thigh. Three pints of pus evacuated. 


Iree from pus in five days. 
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Fig. 13a (atleft). Double traumatic amputation both legs below knee, extensive sloughing of tissues with infection. 
Suppuration disappeared completely in five days. b. Carrel tubes emerging from dressing attached to four-way glass 
distributor to which container of Dakin’s solution is attached. (Author’s case.) 


centimeters of fetid pus escaped when the perito- 
neum was incised. A gangrenous appendix per- 
forated near the base was found lying fairly free in 
the large abcesss cavity and was removed. The 
cavity was sponged free of pus and two Carrel 
installation tubes were inserted. Two silkworm-gut 
sutures which included only skin and the external 
oblique were inserted, one at each end of the in- 
cision. Ten cubic centimeters of Dakin solution 
were installed into each tube at two hour intervals 
for the first twenty-four hours, and at three hour 
intervals for the succeeding period of convalescence. 
On October 28, the patient’s temperature dropped 
to normal. There was a slight elevation (100-99) 
on each of the two succeeding days, but from the 
zoth, the temperature remained normal. The 
abscess cavity and the abdominal incision closed 
rapidly, and on November 18, twenty-three days 
after operation, the patient returned to work. 

CaAsE 2. C. M. B., white, American; female; 
age 15; school girl. Admitted to Ensley Hospital 
November 16, 1916 at 11:00 a.m. ‘Temperature 
101°; pulse 134; respiration 32; white blood cor- 
puscles 18,000. 

History. Patient had been violently ill for five 
days with intense pain which began in right side, 
but rapidly spread over entire abdomen. The 
family physician had made a diagnosis of typhoid 
fever. 

Physical examination. Showed a greatly dis- 
tended and markedly rigid abdomen. The pa- 
tient’s expression was anxious and all indications 
pointed to a general peritonitis. 

Diagnosis. Probably perforated appendix, with 
general peritonitis. 

Operation. 1:00 p.m. November 11; ether an- 
westhesia. Right rectus incision. On incision of the 
abdomen a large quantity of pus escaped. The 
parietal and visceral peritoneum showed an ad- 
vanced peritonitis, with the presence of a large 
amount of shaggy exudate. The appendix was 
lying free in the abdomen, was gangrenous and 
perforated near the base. 

The appendix was removed as rapidly as possible, 
but with some difficulty. The abdominal cavity 
was sponged fairly free of pus and a counter in- 


cision was made at McBurney’s point on the left side. 
Two cigarette drains were inserted into the pelvis 
on either side, and in addition, six Carrel installa- 
tion tubes were inserted, three on each side, dis- 
tributed over the cavity. No closure of incisions 
was made. 

At two-hour intervals throughout the first twenty- 
four hours, 1o cubic centimeters of Dakin solution 
were instilled intoeachtube. From the second to the 
fourth day, the installation was made at three-hour 
intervals. From the fourth day to the seventh day, 
at six-hour intervals. 

The patient’s improvement within twelve hours 
after operation was most marked, and within three 
days her temperature reached normal, where it 
remained. Convalescence was uninterrupted and 
on the twenty-seventh day, the patient was dis- 
charged from the hospital as cured, the abdominal 
wounds being entirely closed. 

Case 3. A. D. N., white; American; male; age 
21; craneman. Admitted to Ensley Hospital 
December 16, 1916 at 1:00 p.m. Temperature 





Vig. 14. Compound fracture, great loss of superficial 
tissues, periosteum stripped free from the tibia. Method 
of application (Turkish toweling covered Carrel tubes). 
(Author’s case.) 
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Fig. 15. Author’s self-retaining uterine pessary with 
introducer and packer for uterine sterilization. 


102°; pulse 104; respiration 24; white blood-cor- 
puscles 20,000. 

History. Patient had been ill for five days with 
all symptoms of acute appendicitis but had been 
advised by his physician against operation. 

Physical examination. Showed a large mass in 
right iliac region. 

Diagnosis. Appendiceal abscess. 

Operation. 2:30 p.m., December 16, 1916. Right 
rectus incision. From four to five hundred cubic 
centimeters of pus was evacuated and the appendix 
which was perforated was removed. The cavity 
was sponged free of pus and two Carrel installation 
tubes inserted. Subsequent treatment was similar 
to that in Case 1. On his third day, the patient’s 
temperature fell to normal where it remained. 
The closure of both abscessand incision was very 
rapid and on December 30, fifteen days after opera- 
tion, the patient returned to work, the external 
wound being entirely closed. 


BACTERIOLOGICAL VERIFICATION WITH REF- 
ERENCE TO THE SUTURE OF WOUNDS 
DePage (8) states that the transformation 

which occurred in their results was very 

impressive and that immediate complications 
become more and more rare and that suppura- 
tions disappeared completely, so to speak. 

Bacteriological verification is a most valuable 

feature of Carrel’s method and should be 

carried out, if possible. 

It consists in counting the number of pus- 
producing micro-organisms present in the 
wound during the stages of its evolution. A 
smear is prepared according to the usual 
methods and the number of microbes con- 


tained in the microscopic field, one-twelfth 
oil immersion, is counted. The smear taken 
during the first six or seven days, shows that 
the exudation consists of an enormous num- 
ber of microbes and polymorphonuclear 
leucocytes. The polymorphonuclears grad- 
ually disappear after the seventh day. Small 
mononuclears appear in their place, the 
microbes decreasing at the same time. The 
macrophages appear after the tenth or elev- 
enth day. At this time but few bacteria are 
found in the field; the bacteria are frequently 
incorporated by the phagocytes. DePage 
considers the appearance of macrophages a 
favorable symptom, indicating that the 
wound is becoming aseptic. 

To follow the course of infection, a bacterial 
chart (Fig. 16), resembling very much the 
temperature chart, has been devised by Carrel. 
In a general way, the bacterial curve of the 
wounds treated by Carrel’s method, followed 
a characteristic course. As many as one 
thousand microbes can be counted in a single 
field in virulent infections. During the course 
of treatment of the wounds, the chart may 
indicate more or less marked oscillation, but 
notwithstanding these oscillations, the gen- 
eral tendency is toward descension of the 
bacterial curve which arrives at zero after 
five to twenty-five days of treatment. 

The superficial wounds are more rapidly 
sterilized and can usually be sutured at the 
end of six to ten days. The extensively in- 
fected wounds require a longer period to be- 
come aseptic; usually fifteen to twenty-five 
days. Extreme care should be taken to 
obtain smears from different parts of the 
wounds and in compound fractures, smears 
should be taken from the bone and from the 
different portions of the wound, before suture 
is attempted. Compound fractures are gen- 
erally sterilized within fifteen to twenty-five 
days. Detached bone or necrotic tissue 
should be removed. 

A wound that has been rendered aseptic 
by the Carrel method, can rapidly be re- 
infected by errors of technique, or if the treat- 
ment is suspended. Smears should be made 
every two or three days and the bacterial 
count should be recorded on the chart. 
After the bacteria have been reduced to an 
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average of one bacterium to five fields, counting 
at least twenty fields to secure this average, 
and this result has been obtained for four or 
five consecutive days, suture may be accom- 
plished empirically and union by first inten- 
tion secured. The wounds should not be 
sutured until the area has only one bacteria 
to five fields. If they are sutured while there 
is one bacterium to one or two fields, there isa 
tendency toward stitch abscess. The cocci 
are the most important bacteria and they are 
usually the last to be removed from the field. 


CICATRIZATION OF WOUNDS (RELATION BE- 
TWEEN THE SIZE OF A WOUND AND THE 
RATE OF ITS CICATRIZATION) 

Carrel (g) showed in 1908 that there was a 
definite relation existing between the size of a 
wound and its rate of cicatrization. The 
rate of repair was more rapid at the beginning 
than at the end of cicatrization and was in 
direct proportion to the size of the wound 
area. P. Lecomte Du Noiiy (10) has perfected 
a technique whereby the size of a wound can 
be accurately measured, proving that there 
is a proportional relation between the age of 
the patient, the area of the wound, and the 
index calculated by means of the formula. 


I. _S-S' 
S 
t+v T) 
2. S°= 5S’ (7-3) @ ITT ) 


=i 


S represents the area of the wound at the be- 
ginning of the experiment. 

S’ represents the area of the wound, ¢ days later, 
at the time of the second observation. (We may 
say four days in order that the area cicatrized 
S—S’ may be of sufficient size) ; 

t represents the time elapsed between the first two 
observations, S and S’ in days; 

T represents the age of the wound from the time 
of the first observation S. Therefore, in the Form- 
ula 1 T=#, and practically t=?’ =4 days; 

t’ represents the time between the last observa- 
tion S’ and the time of the theoretical surface S’”’ 
of the wound; 

i is a constant co-efficient characterizing each 
wound. 

Thus the first equation tends to establish an in- 
dex of cicatrization which is carried into the second 
in order to calculate the surface of the wound at a 
given time. It should be noticed that the best 
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Fig. 16. Chart showing bacterial curve. 


approximation is obtained when the time ¢ is the 
came as the time ?¢’; therefore, after two observations, 
three or four days apart, of a wound which heals 
aseptically, the area that it should have 4, 10, 20 
or 30 days later and the day on which it should be 
healed can be computed. Accidents, of course, may 
retard temporarily, the progress of the phenomenon; 
but generally, the time lost is regained by the rapid 
acceleration that takes place in repair. 

In other words, one of these quantities may be 
considered a continuous function of the other two. 
It is necessary to take two measurements of the 
wound four days apart—S and S’ and one no longer 
needs to calculate the index i by Formula 1; on the 
other hand, it is evident that the index is purely 
theoretical or rather an average index expresses 
normal cicatrization in a normal individual and that 
marked differences may be observed between the 
index of a given individual according to his general 
condition and the index of the average individual 
of the same age. 


The procedure of taking the measurements 
is as follows: 


After the surface is thoroughly dried by anti- 
septic gauze or by filter paper, a sheet of thin, 
transparent cellophane is applied with a sponge 
directly over the granulations and the epithelial 
edge. The inner edge of the epithelium can then 
be clearly discerned and is even felt under the point 
of the wax pencil by means of which it is drawn on 
the cellophane. The outer edge of the pencil work 
corresponds to the line of union between the 
epithelium and the granulating surface. ‘Two 
drawings are made at each examination. The 
outer edge of the cicatrix is also outlined. The 
cellophane drawings are then reproduced in ink 
on a sheet of paper. By means of a planimeter, the 
area of the wound (.S) and the area of the wound and 
cicatrix (S+C) are estimated in square centi- 
meter. The daily rate (R) of cicatrization is ob- 
tained by dividing the differences of two consecu- 
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Fig. 17. Wound cicatrization chart. 


tive surfaces by the time which has elapsed between 
the two observations. The value of the rate of 
cicatrization in its relation to the area is obtained 
by the formula S. A curve was obtained by carry- 
ing the area, in square centimeters, in ordinates 
and the time, in days, in abscissie. 

Thus it is possible to ascertain daily in square 
centimeters the size of the wound, the size of the 
cicatrix and the velocity of the process of repair. 
By means of this technique, the relations which exist 
between the size of the wound and the rate of cica- 
trization and the respective value of contraction 
and of epidermization in the process of repair, can 
be estimated. The curves representing the prog- 
ress of cicatrization, assume a geometric appearance 
to that the relation between the size of a wound and 
the rate of repair may be expressed mathematically. 
The regularity of cicatrization depends in a large 
measure, on the bacteriological condition of the 
wound. The more aseptic the wound, the more 
regular is the curve of cicatrization. After a wound 
is chemically sterilized, the rate of cicatrization 
increases. 

When an aseptic or slightly infected wound is in- 
fected, the curve of cicatrization becomes horizontal 
or inflected upward, showing that arrest or retro- 
gression of the repair occurs. Some of the sterile 
wounds may become infected while under observa- 
tion. 

As soon as bacteria appear, the process of re- 
pair is retarded and sometimes stops. However, 
infection when it is of short duration, has no marked 
disturbing influence on the curve representing the 
cicatrization of the wound. As soon as normal 
conditions are established, the progress of cicatriza- 
tion is hastened. After a period of inactivity, an 
automatic mechanism seems to accelerate the heal- 
ing progress. Cicatrization is always more rapid 
in the beginning than at the end of the period of 
repair. The absolute value of the rate of cicatriza- 
tion, that is the surface lost by the wound in twenty- 
four hours, depends mainly on the size of the wound. 
Wounds of 120 to 150 square centimeters decreases 
to four to seven square centimeters in twenty-four 
hours, while the daily diminution of wounds from 
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Fig. 18. Wound cicatrization chart. Wound slightly 
infected from December 17 to January 14. On 
January 14 the infection caused the curve to become ir- 
regular. 


ten to two square centimeters is but one to two 
square centimeters. It is evident that the rate of 
repair is proportional to the size of the wound, but 
the rate of cicatrization is not exactly proportional 
to the size. 


Conclusions on wound cicatrization. As a 
result of exhaustive experiments, Carrel, 
Hartman and Du Noiiy arrive at the following 
conclusions: 


1. A method for measuring the area of a wound 
not geometric in form, is described. 

2. The rate of cicatrization of a wound is greater 
at the beginning than at the end of the period of 
repair. It depends on the area rather than on the 
age of the wound. There is a constant relation 
between the size of a wound and the rate of cicatri- 
zation; the larger the wound, the greater is the rate 
of cicatrization. Two wounds of different size have 
a tendency to become equal. 

3. The rate is proportional to the area but di- 
minishes less rapidly than the area. 

4. The process of contraction is the more im- 
portant factor in the repair of a wound. Epidermi- 
zation completes the work of contraction; after 
the wound is healed, the cicatrix, as a rule, expands. 

5. The curve representing the diminution of the 
size of an aseptic wound, while it cicatrizes, is regu- 
lar and geometric. 

6. The principal point consisted in determining 
by means of an equation, a constant, or index, 
characterizing each wound. The calculation had to 
be made for each patient, for each wound, and re- 
quired two observations, four days apart. 

The index having proved to be a continuous func- 
tion of the size of the wound and the age of the pa- 
tient of the form S*xJ=K, where S is the area, J. 
the index, * a decimal exponent and K a constant, 
it was then possible to draw a chart by means of 
which this index “J” could be obtained without 
calculation. The advantage of the new way of 
determining the index is above all, that this index 
is a general average, normal index and no longer an 
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individual index. Hence, the differences between 
the observed rate of cicatrization of man and the 
normal rate may give some indication of the general 
state of the patient. Another advantage, is that 
the determination of the index is no longer controlled 
by the temporary accidents which may happen be- 
tween the two observations of S and S’. 

It may be stated that under given conditions of 
asepsis and dressing, the area cicatrized in a day, is 
directly proportional to the size of the wound, to 
the square root of its age and to the relation be- 
tween the rate of cicatrization and the square root 
of the age of the wound at the time of observation. 

The cicatrization of sterile wounds may be 
studied in the same way as ordinary physicochemical 
phenomenon. It is possible, therefore, to express 
the law of cicatrization by a mathematical equation 
so soon as an accurate measure of the wound can be 
obtained. By means of the equation, a curve is 
obtained which represents the theoretical evolution 
of the cicatrization of a wound. This curve being 
an expression of what should happen on a normal 
wound, healing aseptically, on a normal man, is a 
daily point of comparison to what appears actually 
on the observed wound, and allows one to study 
accurately, the fluctuations of cicatrization on a 
given individual and the action of different dressings 
and antiseptic substances. 


Results. WDePage reports 137 sutures as 
follows: 

a. 112 complete successes. In these cases re- 
union was perfect on the whole extent of the section 
without there being the least inflammatory re-action. 

b. 23 partial result. In this category are placed 
two cases in which the stitches came loose, either in 
consequence of necrosis of the section or of too 
strong tension, or on account of slight suppuration 
which resulted from an insufficiently established 
asepsis. This result instead of detracting from the 
value of bacteriological verification only confirms its 
utility. 

c. 2 failures. One in the leg with exaggerated 
tension of the skin. This case should not have 
been sutured owing to tension and it was after- 
ward treated by strips of adhesive plaster and 
rapidly recovered. The other failure was a fracture 
of the radius with a large wound and tension of the 
skin. It was necessary to reopen the wound the next 
day on account of the recurrence of infection in the 
soft tissues. The wound was rapidly sterilized 
afterwards and the open fields completely closed 
within a few days. The fracture was cured as if it 
had been a simple one. 


The nature of these wounds was as follows: 


a. 102 wounds of the soft tissues. 

b. 6 articular wounds of the skin, of the knee and 
left fibula open, 5 complete successes and one partial 
result. 

c. 12 wounds of amputation stumps; ro complete 
successes, two partial. 
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Fig. 19. Bacteria chart showing curve of 3 different 
wounds. (Service of Professor DePage.) 


In conclusion, DePage states that since 
July 1, 1916, they have had under treatment 
in their hospital 103 fractures. At the time 
of my visit to him at LaPanne, August 20, 
1916, there were 80 cases of compound frac- 
tures undergoing treatment; not one was sup- 
purating and all were as healthy as simple 
fractures. 

Similar results to those of DePage were se- 
cured by Dr. H. M. Lyle at the Hospital 
Depew, Chateau Anel, Oise. 

Drs. Dehelly and Dumas (11) report the 
treatment of 155 wounds from shell splinter, 
grenade splinters, bomb and mine splinters. 
Wounds caused by bullets are not included 
in these statistics and of these 155 wounds, 135 
were closed, i.e., 84.7 per cent. Out of the 
135 closed wounds, 121 closed before the 
twelfth day, i.e., 89.7 per cent; 119 or 88.25 
per cent were healed up in less than 30 days 
and of these 155 wounds, 25 were complicated 
by fractures. Of these 25 cases, 22 were 
closed and 18 were healed in less than thirty 
days. Similar results have been secured by 
Pozzi, Tuffier, and Uffoltz (12). 

Chloramine or chlorazene paste. Carrel 
has made a number of exhaustive experi 
ments with chloramine paste, in which 
sodium stearate is used as a base. This 
paste should only be used for superficial 
wounds. )Considerable difficulty was ex- 
perienced in securing a paste which would 
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give up the chloramine to the tissues. The 
general appearance of wounds paste-treated 
is totally different from those treated by the 
solution of Dakin, but bacteriological ex- 
aminations show that the results obtained are 
identical. The paste is used to simplify the 
method of dressing. 

Frequently wounds are found re-infected 
from skin infections, so that care must be 
exercised to prevent contamination to the 
wound from this source. Every precaution 
should also be taken to prevent infection 
occurring at time of operations and dressings. 


CONTRA-INDICATIONS 


It should never be forgotten that 

The solution must not be heated. 

It should never be applied or used in the 
eye or intravenously, because of its haemolytic 
action. 

It should never be used intravenously. 

It should be kept in a cool place, free from 
exposure to light. 

It should never come in contact with 
alcohol. 

ADVANTAGES 

It has been demonstrated in the treatment 
which I have had the honor of describing, 
that the great majority of wounds can be 
closed by suture and without suppuration. 
The stay of the wounded in the hospital and 
period of convalescence is greatly shortened 
and many now leave in four to six weeks, who 
would have required treatment from three 
to six months under former methods. All 
complications such as atrophies, ankylosis, 
adhesions, septicemia and amputations are 
minimized; the mortality rate is also greatly 
reduced. 

Professor Chutro (service of Gosse) gives 
us this startling report, that he is now doing 
one amputation for sepsis and hemorrhage 
where formerly fwenly were necessary and 
there is but one death, where formerly there 
were len. Many cases which were labeled 
“amputate on arrival’? at the front have 
been saved from amputation by Chutro. 

These statements bear investigation and 
because of their humanitarian and economic 
features, should be given deep consideration. 


CONCLUSIONS 

1. Infection can be aborted if the treat- 
ment is begun within the first twenty-four 
hours. 

2. Suppuration, when well established, 
can be controlled if the focus can be reached. 

3. The success of the treatment is de- 
pendent upon the perfection of the Carrel 
technique and the acceptance of all the 
details. 

4. The effect of Dakin’s solution is entirely 
local; there being no danger of toxamia from 
absorption, regardless of the amount used. 

5. Carrel’s technique, using Dakin’s solu- 
tion, is a specific against infection of wounds. 

6. Deaver’s dictum ‘‘He who drains well, 
does surgery well’? must be revised to — 
‘*He who does Carrel well, does surgery well.”’ 

I wish to express my sincere thanks and 
grateful appreciation to the United States 
Steel Corporation and the Rockefeller In- 
stitute for their generous assistance and co- 
operation, making it possible for me to study 
at first hand, the treatment of wounds of 
war; and also Dr. Carrel, Professors DePage, 
Pozzi, Tuffier, and Chutro for the kind in- 
terest and help which enabled me to obtain 
knowledge of their wound treatment. The 
results obtained by them speak more elo- 
quently than words of what is being accom- 
plished by their efforts. I wish to take this 
opportunity of expressing my deep gratitude 
to Sir Arbuthnot Lane, Sir Berkley Moyni- 
han, Sir Alfred Keogh, Sir William Osler, 
and Mr. E. M. Corner, for their many 
courtesies. 
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THE INDICATIONS FOR CHOLECYSTECTOMY '! 
By FRED B. LUND, M.D., F.A.C.S., Boston 


BEGIN to think I must have been in 
practice several years. Just twenty-four 
years ago, I had the pleasure of assisting 
Dr. John Homans at his first cholecys- 

tostomy. Vixere fortes ante Agememnona, 
which means there were good surgeons before 
the Mayos came into prominence, and Dr. 
Homans was one of the best of his time. 
The operation was then such a_ novelty 
that he astonished the bystanders by stat- 
ting in an offhand way, that he had just 
done one of those operations the day be- 
fore. Their astonishment that two gall- 
stone operations could be done on two con- 
secutive days by any one surgeon was re- 
lieved by Dr. Homans’ confession that the 
operation of the day before had been done for 
practice in the dissecting room. The gall- 
bladder was fastened to the abdominal wall 
by interrupted sutures. I remember how, a 
few days later, a country doctor —I mean, 
a visiting physician from the rural districts — 
was invited to put his finger into the gall- 
bladder and feel how empty it was, and did 
so with such enthusiasm that he tore the 
bladder partly off the abdominal wall and I 
had to sew it on again. Such were the crude 
and early methods of those days when the 
mortality was high, the operation usually 
advised and practiced only as a last resort, 
and immediate relief from acute symptoms 
given more consideration than permanent 
cure. 

From a time like that, when the operation 
was a rarity, to the present, when gall-stone 
operations are performed by every surgeon of 
experience by the hundreds, and in the great 
clinics by the thousands, when the technique 
has been correspondingly improved and the 
mortality reduced, is but an example of what 
has been accomplished in our lifetime in one 
single field of surgery. The advances in 
other fields are quite as wonderful. 

As we progressed from the gall-bladder to 
the common duct cases — and we all remem- 
ber the weird appliances devised for incising 


the common duct; hammers, balloons, etc.— 
and the technique became familiar, more ex- 
tensive operations were entered upon, and 
the removal of the gall-bladder began to be 
done. We became familiar through the find- 
ing of gall-stones at laparotomies for other 
causes, with the phenomenon of gall-stones 
without symptoms, just as we had learned 
about symptoms without gall-stones by the 
simple method of operating for gall-stones and 
not finding them. We have gradually come 
now to regard cholecystitis, or infective in- 
flammation of the gall-bladder, as more im- 
portant than the presence of stones, as usually 
antecedent to stone formation, and funda- 
mental. The cholecystitis is primary, and 
the stone formation, though of great and often 
overshadowing importance, secondary. 

In regard to operative treatment, as time 
has gone on, we have learned something by 
our failures; among other things, that gall- 
stones may recur after cholecystostomy, and 
that cancer of the gall-bladder may ensue upon 
this operation. In an experience of 347 op- 
erations upon the gall-bladder and _ bile- 
ducts, I have had 3 cases in which stones 
have re-formed after removal, and 3 cases of 
cancer of the gall-bladder, developing after 
the removal of stones. 

We have also learned that in certain large 
clinics, the experiences of the operators of 
which have been freely given to us, and the 
laboriously compiled statistics of which have 
been of the greatest value — Mayo, Finney, 
etc. — symptomatic cure after cholecystos- 
tomies has been not more than 75 per cent; 
therefore, 25 per cent still had symptoms. 

fifteen or twenty years ago, some of the 
bolder spirits among us advocated the re- 
moval of the gall-bladder, almost as a routine; 
i.e., where the conditions of the patient or 
anatomical conditions did not render it 
dangerous. However, the majority of sur- 
geons were against this procedure and upon 
that side, it is to be noted, the great influence 
of the Mayo clinic was thrown. The reason 


1Presidential address, Clinical Congress of Surgeons of North America, Philadelphia, October 23, 1916, 








276 


for the preservation of the gall-bladder was 
the supposed need for the bile drainage 
through the tube tied in it to relieve the in- 
fection of the ducts. The same clinic and 
others of influence and importance, have in 
recent years so changed in practice as to per- 
form cholecystectomy in go per cent of 
their cases of gall-bladder disease. Yet other 
surgeons are opposed to cholecystectomy; and, 
what is of greater interest, men of great ex- 
perience and reputation, in response to ques- 
tions, give very different indications for the 
performance of cholecystectomy (9), so that, 
to those of lesser experience, seeking to learn 
the true state of things, it is, to say the least, 
difficult to arrive it a decision. It is to try 
to clear up the considerations which must 
influence our decision in any given case, that 
this paper is written. 

The operation of cholecystotomy is so 
safe and simple that if it were always cura- 
tive, there would be no question of further 
procedure; but it is not and cannot always 
be curative, in the very nature of things, 
and for this reason conditions become often 
complex, and many varying considerations 
must often influence us in any given case. 
If, for instance, in cholecystitis the infection 
takes place through the blood stream, and 
the bacteria are situated in the walls of the 
gall-bladder, then cholecystectomy is the only 
certain method of cure; but before advocating 
it in all cases, we must meet the objection 
that in removing the gall-bladder we forever 
deprive ourselves of the easy and safe surface 
drainage which is so often the only method of 
cure of certain of the complications of gall- 
bladder disease; notably chronic pancreatitis 
with jaundice. 

To begin with, one must admit that all 
cases of cholecystitis, with or without stones, 
are previously cases of infection. The in- 
fection may be due to typhoid bacilli, staphy- 
lococci, and streptococci, or even influenza 
bacilli — all of which have been found in the 
bile, and many in the interior of gall-stones, 
forming the nuclei thereof. It is indisputable 
that bacteria may reach the interior of the gall- 
bladder by the duct route, from the working 
up of stagnant bile from an infected duodenum 
in duodenal ulcer, etc., but there is every 
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reason to believe that this route of infection 
israre. The oblique entrance of the common 
duct as it passes between the mucous and 
muscular wall prevents the regurgitation of 
duodenal contents into the common duct, and 
Coffey (1), as a result of experimental study, 
has stated that this valve action is so perfect 
that the duodenum may burst from mechan- 
ical pressure before regurgitation takes place. 
This mechanism may, of course, be deranged 
by disease when near the papilla, common 
duct stoma, etc. 

On the other hand, taking, for instance, a 
disease like typhoid, a true septicemia, where 
the bacteria are carried everywhere by the 
blood, it becomes evident that they must 
be carried directly to the walls of the gall- 
bladder and invade the mucous membrane 
from behind, entering the bile by that route 
and forming nuclei for the numerous small 
stones which we find so often in acute chole- 
cystitis following typhoid fever. The bac- 
teria may, of course, pass to the bile through 
the liver-cells, and back up through the cystic 
duct from the gall-bladder; but even if this 
is the case, the bacteria in the wall of the 
gall-bladder must actually reach it through 
the blood stream, for the resistance of the 
healthy mucous membrane to bacterial in- 
vasion is well known. Judd (2) has recently 
called attention to this point, and has 
adduced the resistance of the urinary 
bladder to infection from pus flowing through 
it from the kidneys. The swelling of the 
wall, then, may obliterate the cystic duct, or 
a stone may block it and acute cholecystitis 
result. 

Of the greatest interest in this connection 
are Rosenow’s (3) experiments, in which he 
found that certain strains of bacteria find 
their best culture medium in certain organs 
to which for unknown reasons they are 
adapted. Bacteria cultivated from the tissue 
of diseased human gall-bladders and from 
paraductal glands in chronic cholecystitis 
and injected into animals, produce chole- 
cystitis in more than two-thirds of the 
animals injected. 

Infection of the gall-bladder wall may be 
acute or chronic, and the symptoms of the 
chronic form are the ill-defined indigestions 
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and dyspepsias which are often associated 
with cholecystitis. If this is located in the 
gall-bladder wall, how is cholecystostomy 
going to cure it? Experience has proved that 
it does not. 

Although we believe that infection is al- 
ways precedent to stone, it often happens 
that. the infection may subside, and the acute 
attacks for which we are consulted are due 
to the mechanical plugging of the cystic duct 
by stones, or the moving of a stone through 
the ducts. In fact, in the early days prac- 
tically all gall-bladder attacks were attributed 
to stone and not to infection. Often on 
taking cultures from the bile in such cases at 
operation, we find the bile sterile, and al- 
though the gall-bladder wall may be thick- 
ened from congestion, the infection may have 
entirely subsided. The removal of the stones 
may here bring about a cure, but the gall- 
bladder, probably more or less damaged, will 
remain as a source of future infection, and 
we are not sure whether infection is present 
or not. The enlargement of the gland at 
the junction of the cystic and hepatic ducts 
and of other glands along the common duct is 
evidence of cholecystitis, and should lead 
us to do a cholecystectomy in cases in which 
there are no vital contra-indications. 

Deaver (4) has called attention to oedema 
and swelling of the head of the pancreas and 
the glands about it in connection with cases 
of infected gall-bladders, and his observations 
have been confirmed by other operators. 

The argument that the great advantage of 
long-continued bile drainage was lost by 
cholecystectomy in these cases, falls to the 
ground where the bile is sterile and also when 
we regard the infection as beginning in the 
gall-bladder wall. The necessity of draining 
the infected bile from the liver, our old buga- 
boo, also falls to the ground according to our 
present views, and the practical fact remains 
that a case in which cholecystectomy, with 
ligation of the cystic duct is done has a better 
convalescence than does the case in which the 
gall-bladder is drained from one to three 
weeks, or until the fistula closes; at least, 
this has been my experience. In cholecystec- 
tomy, a conservative surgeon — and by con- 
servative, I mean one who conserves the lives 
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of his patients — will always carry a drain 
down to the ligature on the duct, and if 
drainage is necessary in the given case, the 
bile will find its way to the surface in two to 
six days and take care of itself. It is re- 
markable in how large a proportion of cases 
this gush of bile does not take place. 

In jaundiced cases where the jaundice is 
due to the pressure of a stone or the swollen 
neck of the gall-bladder upon the common 
duct, the jaundice clears up when the gall- 
bladder is removed with the stone, just as 
quickly as it does when the stone is removed 
and the gall-bladder drained. Many times 
a small stone impacted in the cystic duct be- 
yond the S curve cannot be safely removed 
without taking the gall-bladder with it. In 
acute cholecystitis without stones, we are 
dealing with a condition which may, but prob- 
ably will not, be cured by drainage. Here 
cholecystectomy is indicated. 

In chronic cholecystitis without stones, we 
have a thickened, stiff-walled gall-bladder, 
usually adherent to the pylorus, omentum, 
colon, etc., and forming stronger adhesions 
as time goes on. Its thick walls cannot con- 
tract, and when they attempt to do so, cause 
pain and indigestion, which pain and in- 
digestion are progressively increased by the 
development and strengthening of the ad- 
hesions. The tension-regulating function of 
the normal gall-bladder can in no wise be 
performed by such a crippled organ, which 
is a nuisance instead of a help, and should 
therefore be removed. 

Acutely inflamed gall-bladders, especially 
gangrenous gall-bladders, should be removed 
if the operation is not too difficult and the 
patient’s condition too poor. Gangrenous 
gall-bladders if not taken out have to slough 
out, and the patient is subjected to long-con- 
tinued, low-grade infection while this is 
taking place. Recently, in an acute perfora- 
tion with bile in the general cavity, where a 
large gangrenous patch had given way near 
the base of the organ, I found it much easier 
to remove the gall-bladder than to sew up the 
opening in the thickened, friable gall-bladder 
wall; in fact, the latter course was impossible. 
The gall-bladder was removed and the pa- 
tient made an excellent recovery. I may 
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remark in passing, that perforations of the 
gall-bladder, liberating infected bile in quanti- 
ties into the peritoneal cavity, have been 
much rarer in my experience than perforations 
of the stomach, and more serious, too, and 
prostrating. Of four cases of flooding of 
the peritoneum with bile, two have died, and 
those were the earliest operated upon. 

In operating upon acute and gangrenous 
gall-bladders, we must never forget, however, 
the friability of the tissues about the cystic 
duct, and that a roughly applied or sharp- 
tooth clamp may cut through a soft-walled 
artery and give us considerable trouble to 
catch it without invading the common duct. 
Important things are closely crowded in this 
region, and a laborious suture of the common 
duct when you have cut or torn a large piece 
out of the side of it and its walls are more or 
less friable, will assure any one that careful 
dissection sometimes repays the time it takes. 

| have had the experience in a case where 
the gall-bladder and ducts were much thick- 
ened, of removing a single stone in the gall- 
bladder, and intending at first to drain, better 
council prevailing, have removed the gall- 
bladder, together with a good-sized stone im- 
pacted in the cystic duct, which without 
cholecystectomy might have been left be- 
hind with disastrous results. 

We may here remark in parentheses, that 
in a thickened common duct it may be im- 
possible to feel a small soft stone, and even 
with a history not conclusive of common 
duct involvement, thickened common ducts 
should be opened and explored. When the 
common duct history: chills and_ inter- 
mittent and slight jaundice, is typical, we are 
seldom disappointed; in fact, a_ball-valve 
common duct stone is one of the most ‘‘ open 
and shut”’ propositions in diagnosis. 

Opponents of cholecystectomy call atten- 
tion to the fact that in removing the gall- 
bladder, we deprive ourselves of an im- 
portant route for cholecystenterostomy in 
stricture of the common duct, and in jaundice 
from pressure upon the common duct in 
pancreatitis. Now, stricture of the common 
duct usually follows upon incision for the 
removal of stones in the duct or long-con- 
tinued irritation from the pressure of stones, 





SURGERY, GYNECOLOGY AND OBSTETRICS 


which may have been removed or have been 
passed. In ordinary cases of gall-stone 
disease without common duct involvement, 
the removal of the gall-bladder will prevent 
the recurrence of stones with their possible 
entrance into the common duct and causation 
of stricture, etc. In these cases there can 
be no probability of the gall-bladder being 
needed for cholecystenterostomy. I think, 
however, that in cases where the common duct 
is incised, or there is much trauma and manip- 
ulation, if the gall-bladder is not too much 
thickened or contracted to be of use for an- 
astomosis with the duodenum, it should be 
saved. The operation for choledochoduod- 
enostomy is, as Guerry (5) has well pointed 
out, so difficult as to be often impracticable. 
Unfortunately, in most cases of common duct 
stone, those of the longest standing and 
most likely to produce stricture, the gall- 
bladder is thickened and contracted down to 
a mere bud and can be of no use for chole- 
cystenterostomy. 

In regard to pancreatitis, the case becomes 
complicated. In chronic pancreatitis with- 
out jaundice, consisting of simple enlarge- 
ment and induration of the pancreas — that 
elusive entity which all surgeons find, and of 
which many pathologists deny the existence 

-W. J. Mayo (6) states that when it is 
associated with gall-stone disease, the re- 
moval of the stones with drainage of the 
bile tract cures it; if associated with chole- 
cystitis without stones, drainage gives tem- 
porary relief, but cholecystectomy is neces- 
sary to cure. If this is the case, as it seems 
to be, it must be by reason of getting rid of 
chronic infection. I have adopted this method 
of procedure instead of simple drainage. 
In undoubted pancreatitis, with jaundice 
from pressure of the swollen head of the pan- 
creas on the common duct, however (some- 
times the duct runs behind the head so that 
no pressure takes place), it would seem that 
if we could save the gall-bladder, we ought to 
preserve it for a cholecystoduodenostomy or 
external drainage. In my own hands, the 
former operation several times has been suc- 
cessful when the latter has failed. 

In cancer of the pancreas with jaundice, 
cholecystoduodenostomy has given surprising 
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temporary relief. Judd (7), in a recent paper 
quoted above, has called attention to ex- 
perimental evidence that cholecystectomy 
causes dilatation of the common duct, which 
he believes results in paralysis of Oddi’s 
sphincter, and free drainage of bile through 
the papilla, so that the entrance of bile into 
the duct of Wirsung, with the resulting pan- 
creatitis, cannot take place. We must await 
further evidence on this point, as the amount 
so far presented has not been conclusive, al- 
though the accuracy of operation and clinical 
judgment of the author are of the highest. 
If this is the case, cholecystectomy is the 
best possible preventive treatment against 
pancreatitis. I believe that this will prove 
to be the case, even if Judd’s contention that 
dilatation of the common duct results from 
cholecystectomy is not borne out by the ob- 
servations of others. If cholecystectomy will 
prevent the milder forms of pancreatitis 
alluded to above, which are probably prelimi- 
nary to the serious forms with jaundice, it 
ought to prevent the latter also. Whether it 
would have a curative effect upon the cases 
already developed seems to me doubtful, and 
I believe that here, as stated elsewhere, the 
gall-bladder should be preserved for drain- 
age. 

One word about the cases in which the 
symptoms point to cholecystitis, but at opera- 
tion we find no stones, but find the gall-blad- 
der, normal in appearance and feel, blue, with 
thin wall, and collapsible. What is to be 
done? First, of course, carefully explore the 
abdomen for other possible causes of the 
symptoms, with special attention to the 
pylorus, right kidney, and appendix; and then, 
if no other cause be found, what is there but 
to remove it? 

Under the circumstances, this is the only 
recourse open to us. In such a case as this, 
removal is usually easy, and pathological 
examination may result in the finding of 
round cell infiltration of the walls, papillo- 
mata of the mucous membrane, or other evi- 
dences of cholecystitis. If a normal gall- 
bladder is reported, then we have made a 
mistake, but we could not help it. Ad- 
hesions across the neck of the gall-bladder and 
deformities may be cured by the removal of 
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adhesions and by drainage, but cholecystec- 
tomy is to be preferred. 

When we speak glibly of the indications for 
cholecystectomy, etc., we must not forget 
that, while in many cases the operation is 
extremely easy, in others in which it is even 
more strongly indicated, it may be technically 
so difficult as to be really dangerous; for in- 
stance, in fat old women with bronchitis or 
asthma, or in deep-chested men with the gall- 
bladder deep down beneath a high-lying liver. 
Here we must never forget that a patient re- 
lieved by incising and draining the bladder is 
better off than one insured against recurrence 
by removal of the organ. So we must in 
each case operate as conditions indicate. 

Under what circumstances, then, should 
we remove the gall-bladder? I have for 
years maintained that the gall-bladder should 
be removed under the following conditions: 

1. In cases of very thick, acutely inflamed, 
bright-red, or gangrenous gall-bladders due 
to impaction of a stone in the cystic duct. 

2. In cases of chronically thickened gall- 
bladders. Here (a) the thick walls cannot 
contract and drive out the bile, so that what 
bile gets back into the gall-bladder is sure 
to stagnate there; and (b) after cholecystos- 
tomy, the walls do not contract, so that we 
get a mucous sinus for a long time, or for life. 

3. In cases of gall-bladders very much dis- 
tended with clear fluid from impaction of a 
stone in the cystic duct. Here the duct has 
been closed and probably ulcerated and 
strictured by the irritation of the stone, so no 
bile gets back. In these cases, removal is 
usually technically simple. 

4. Whenever suspicion exists of malignant 
disease. 

5. In chronic cholecystitis without stones, 
but with moderate thickening and ulceration 
of the mucous membrane, giving little yellow 
spots on the mucous surfaces, the so-called 
“strawberry gall-bladder.”” These do not get 
well with drainage alone. 

6. In chronic cholecystitis without stones 
but with adhesions to the surrounding organs, 
especially the pylorus, which cripple the 
latter and cause symptoms. Here, also, 
drainage alone is only temporarily efficient. 
The gall-bladder is a constant focus for low- 
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grade infection and adhesions, which will 
continue to form and perhaps spread until 
its removal; all these processes being attended 
with discomfort and invalidism to the posses- 
sor of the organ. 

To these should perhaps be added in view 
of the definite cases of recurrence after op- 
eration that have occurred in my practice, 
and also of cancer of the gall-bladder, and of 
the recent experience and quoted statistics 
of many of our best surgeons — 

All cases of gall-stones in which the opera- 
tion is not for any reason unusually difficult 
or dangerous; and 

All cases of cholecystitis without stones 
where the same conditions exist. 

There can be no question that modern 
technique, the use of adequate and properly 
located incisions, the use of the gall-bladder 
as a tractor to bring the liver practically out- 
side the abdomen and keep it there while the 
common duct and cystic duct are tied, and 
excising the bladder from below upward, etc., 
have done very much to render the operation 
simple and safe; and for that reason as well 
as those given above, the indications should 
be extended. 

In what conditions should cholecystostomy 
be performed? 

1. In all cases of acutely inflamed gall- 
bladders, with or without stones, in which the 
patient’s condition or the technical difficulties 
render the removal of the gall-bladder unsafe. 

2. In cases of pancreatitis with jaundice. 
Here cholecysto-enterostomy should be per- 
formed if possible; if not, cholecystostomy. 

3. In cases in which the common duct is 
strictured, or is likely to become so, and in 
which the gall-bladder has not been already 
removed, or is not too thickened and con- 
tracted to be of value for purposes of anas- 
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tomosis. This presupposes a patent cystic 

duct. 

So far we have said nothing about the cases 
where gall-stones are accidentally found when 
the abdomen is opened for other reasons; 
notably for the removal of uterine fibroids. 
Under these conditions, if the operation for 
fibroids has been ordinarily simple and the 
patient’s condition is good, the gall-bladder 
may well be removed. If the procedure is 
unduly difficult, the stones may be removed 
and the gall-bladder drained. I have almost 
invariably of recent years, dealt with the 
gall-bladder in pelvic cases where stones were 
found; but in several cases where adherent 
pelvic tumors have necessitated very difficult 
and bloody operations, and stones have at 
the same time been found in a gall-bladder not 
badly diseased or thickened, I have not dis- 
turbed the gall-bladder, reserving attention to 
this organ until such time as the patient has 
recovered from the operation and symptoms 
have developed which call attention to the 
diseased gall-bladder. I think we must admit 
that in certain cases this is the more conserva- 
tive procedure. 
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THE RELATIVE MERITS OF CHOLECYSTOSTOMY AND 
CHOLECYSTECTOMY! 


By CHARLES H. MAYO, M.D., Rocuester, MINNESOTA 


ETTER diagnosis of the diseases of 

the gall-bladder and ducts has re- 

duced the operative mortality to a 

point so low that it can be further 
reduced only by parts of a per cent. The 
discussion as to whether cholecystectomy or 
cholecystostomy is the better procedure has 
been kept up from the earliest days of gall- 
bladder surgery. We now find that there is 
use for each in its place, cholecystectomy, 
however, being chosen increasingly often as 
the operation of choice. 

To aid in the selection of the method of 
procedure, it is well to consider the function 
of the gall-bladder: whether it is in any way 
necessary, or whether untoward results follow 
its removal. Is the mortality of cholecystec- 
tomy higher than that of cholecystostomy, 
and does the relief obtained by cholecystos- 
tomy average as high as that obtained by 
cholecystectomy? We must also consider 
the dangers of injury of the common and he- 
patic ducts incident to the removal of the 
gall-bladder. 

First, as to the necessity of a gall-bladder: 
The anomaly of its absence in man is a very 
rare condition. While several of the clean- 
feeding animals, the horse, deer, rhinoceros, 
and a few others, do not have gall-bladders, 
the duct in these animals is larger than in 
those in which the organ is present. It is 
our experience that the ducts are increased 
in size after removal of the gall-bladder, and 
the enlargement is usually present consequent 
to the disease at the time of the operation. 
That ordinary good health may be main- 
tained for a number of years without a gall- 
bladder is evident from the reports obtained 
recently regarding ten patients on whom 
cholecystectomies were performed in our 
clinic more than fifteen years ago. This does 
not take into account the large number of 
patients who have been operated on for 
shorter periods with every evidence of success. 
The average age of these ten patients at the 


time of operation was 49.2 years; the oldest 
was 67 years and the youngest 37 years. 
The average duration of illness before opera- 
tion was 6% years. The longest history was 
12 years, and the shortest, 7 months. Nine 
of the ten patients are living; one had good 
health for two years and died following an 
accident. 

In what way is the bile changed by the 
gall-bladder? It has been claimed that the 
addition of the mucus from the gall-bladder 
renders the bile less irritating to the pancreas 
(Flexner), but the bile should not affect 
the pancreas unless there is some failure in 
the function of its delivery. It has been 
stated also that the bile drawn from the 
hepatic duct causes a more intense inflamma- 
tion when injected into the pancreas than that 
drawn from the gall-bladder. According to 
the commonly accepted theory of the func- 
tion of the gall-bladder, the organ is a reser- 
voir capable of enlarging to a capacity of 
several ounces without consciousness of the 
change in size on the part of its possessor, and 
this elastic and muscular structure, which 
contracts rhythmically from eight to ten 
times a minute, pumps the bile into the 
intestine intermittently, overcoming the ring 
sphincter muscle of Archibald at the ampulla. 
On its way the bile does not re-enter the he- 
patic duct as the latter becomes closed from the 
mechanical pressure caused by the acute angle 
at which the cystic duct joins the common 
duct. Why should the gall-bladder have a 
varying capacity? From its anatomical me- 
chanical entrance into the intestine the duct 
passes through the muscularis of the in- 
testine, and then proceeds for a short distance 
between the mucous membrane and _ the 
outer wall; the orifice of the duct is beneath 
a large mucous fold. Food of a variety that 
tends to form gas and stasis of the intestine 
can produce no harmful effect on the duct 
as the greater the pressure the more the duct 
entrance is closed by the mucous cuff and 


1 Presented before the Clinical Congress of Surgeons of North America, Philadelphia, October 23=28, ror6. 
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the flattened tube in the wall of the bowel. 
In fact, the intestine will burst before per- 
mitting any reflux. In a varying degree the 
common duct at the ampulla is surrounded 
by a portion of the head of the pancreas. 
When this is the case, pancreatitis, tumors, or 
malignant diseases of the pancreas may pro- 
duce jaundice. 

The ducts, hepatic and common, are 
muscle-covered tubes and are functionally 
able to overcome Archibald’s muscle and 
keep the bile moving into the intestine. 
Gak-stones, a solid evidence of disease, are 
generally conceded to be the result of a pre- 
vious cholecystitis of the milder type, as it is 
less common to find them in the severe cases 
of infection of the gall-bladder.. They are 
composed of the bile salts and cholesterin, 
and from their centers bacteria can often be 
cultured. Since these stones are caused by 
an infection, the question arises as to whether 
the infection is in the bile or in the gall- 
bladder. As to the manner of its occurrence 
and its effect there has been much discussion. 
Does the infection pass through the lym- 
phatics? Of this there is but slight evidence, 
although the lymphatics are involved in 
cholecystitis. Do the bacteria pass backward 
from the intestine to the common and cystic 
ducts? The majority of observers believe 
that because of failure in the function of the 
liver, which receives many bacteria through 
the portal circulation, all of the bacteria at 
times are not destroyed. Therefore atten- 
uated but living micro-organisms gain en- 
trance to the gall-bladder through the bile 
and infect the wall by direct invasion of the 
mucous membrane. An _ elastic, muscle- 
walled sac lined with mucous membrane, 
however, is not any more vulnerable than the 
skin or mucous membrane in general. A 
great light has been thrown on the etiology of 
diseases of the gall-bladder by the work of 
Rosenow, who shows that the attack is not 
frontal but from the unprotected rear; that 
the bacteria are brought through the vascular 
stream to the capillary circulation of the wall 
of the gall-bladder and that bacterial in- 
farctions create stasis, infiltration, thickening 
of the mucous membrane, and necrosis. He 
has shown that from acute and subacute in- 
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flammation of the gall-bladder, cultures of 
bacteria can be made only occasionally from 
the bile but regularly from the depths of the 
tissues. When injected into the blood stream 
of animals, the bacteria will produce similar 
acute inflammations of the gall-bladder in 
80 per cent of them. In stagnation, choles- 
terin, salts, and bacterial cultures we have the 
origin of gall-stones; the worst infections 
do not produce them. The essential feature 
of cholecystitis being infection, we should 
find the lymph-glands draining the gall- 
bladder enlarged. This is a most important 
point in the diagnosis, especially in those 
cases in which there is a little thickening but 
no adhesions. There are always three, and 
there may be six, glands on the common, 
hepatic, and cystic ducts. In duodenal ulcer 
and disease of the head of the pancreas these 
glands may be found enlarged. It is very 
necessary for the surgeon to accustom his 
tactile sense to their normal size as much 
depends on their evidence. 

Cholesterin is an important constituent of 
gall-stones which are large in bulk and light 
in weight. It is found to be increased in 
amount in the blood of adults with growing 
cells, whether they are cancerous or embry- 
onic. Its relationship to cell growth as the 
cause or effect is still under discussion, but it 
is known that 75 per cent of gall-stones occur 
in women and that in 80 per cent of these 
women the symptoms develop during the 
period of pregnancy. Thus have been ex- 
plained certain symptoms which may be well 
called ‘‘ qualitative food dyspepsia,”’ which is 
due to certain kinds of food that develop gas, 
such as raw apples and the oils of salads or 
fried foods that are tasted long and cause 
delay in digestion. The resulting stasis in 
the duodenum pinches the duct. A healthy 
gall-bladder undergoes no stress or symptoms 
from gas because it is capable of expanding 
and caring for the ounce of bile delivered each 
hour for several hours, and by its rhythmical 
contraction is able to pump it through the 
duct into the intestine against the internal 
pressure. If the gall-bladder is diseased its 
capacity is reduced, its possessor is conscious 
of its expansion, and its cramping is painful. 
In many persons the original cholecystitis 
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which caused the development of stones sub- 
sides. In such cases there is no associated 
qualitative food dyspepsia, as the capacity 
of the gall-bladder is not reduced, and any 
symptoms are those of rare gall-stone colic 
due to obstruction of the cystic duct. These 
persons may carry large and irregular stones 
for many years without symptoms. In such 
cases cholecystostomy (removal of the stones 
and drainage) would give a very high per- 
centage of cure, while the greater the evidence 
of infection, the thickening of the wall of the 
gall-bladder, necrosis, and strawberry gall- 
bladder, the greater the indication for chole- 
cystectomy as a general principle. 

The fact is now recognized that at least 
one-fourth of the diseased gall-bladders do 
not contain gall-stones, but they cause severe 
colic from obstruction by balls of mucus and 
thick bile, and more or less constantly main- 
tain the so-called functional disorders of the 
stomach. In many of them the local areas 
of inflammation have produced a hyperplasia 
which shows as papillary growths projecting 
from the mucous membrane. In some of 
these cases it is probable that the process, 
like other papillary growths of mucous 
membrane, is potentially productive of can- 
cer, and herein lies the fallacy of depending 
on the roentgen ray for the diagnosis of 
surgically diseased gall-bladders. The roent- 
genogram cannot show papillary growths, 
cholecystitis, nor the severe infections known 
as strawberry gall-bladder, nor can it show 
early carcinoma. Therefore, to depend very 
largely on the evidence of the roentgen ray 
in the clinical diagnosis of gall-stones would 
be to step backward many years; its evi- 
dence should be merely corroborative. 

In the experimental production of gastric 
ulcer in animals by means of cultures of 
bacteria obtained from gastric ulcers in man, 
it is found that one of the marked secondary 
lesions produced is inflammation of the gall- 
bladder. In the reproduction of inflamma- 
tion of the gall-bladder in animal experi- 
mentation carried from animal to animal, 
there is a reduction in the percentage of cases 
of inflammation of the gall-bladder but an 
increase in the number of cases of pancreatitis 
—the exact condition found in surgery. 


Pancreatitis probably occurs rarely without 
an accompanying inflammation of the gall- 
bladder, and when it does occur in persons 
whose common duct is obstructed by the 
pancreas, is a symptom and there may also 
be pain in the back. 

As to the surgical procedures which are 
indicated: 

Cholecystectomy would be indicated in the 
case of a cystic gall-bladder with destroyed 
mucosa, empyema, and functionless straw- 
berry gall-bladder. It would be indicated 
also in cholecystitis severe enough to give 
symptoms, as cholecystostomy with its tem- 
porary drainage could not eradicate the bac- 
terial inflammation of the wall of the gall- 
bladder. Since, as a result of the fixation of 
the fundus by adhesions incident to drainage, 
the best working part of the gall-bladder 
becomes inactive, many patients with chole- 
cystitis have great relief while the gall- 
bladder is draining but the symptoms recur 
after the drainage ceases. When the gall- 
bladder gives marked evidence of associated 
functional derangement of the stomach, 
cholecystectomy should be performed whether 
or not stones are present. Cholecystostomy 
gives a high percentage of cure when the evi- 
dence of disease is slight, stones are present, 
and gastric symptoms are absent. In as- 
sociated pancreatitis drainage of the gall- 
bladder for a considerable period rather than 
cholecystectomy would be indicated, even at 
the expense of a second operation. Unless 
there are marked indications to the contrary, 
cholecystostomy is advisable in pregnancy 
and for old people whose resistance is often 
surprisingly lower than their clinical examina- 
tion indicates. 

In discussing methods of performing chole- 
cystectomy I would urge only that the cystic 
duct be early isolated, and the common duct 
viewed before division of the cystic duct is 
effected. The cystic artery must be securely 
ligated, as failure to accomplish this or 
slipping of the ligature has been the cause of 
numerous deaths; this artery is as large as 
the artery of the thyroid. The cystic duct 
should not be ligated or divided too close to 
the common duct, as in many instances a 
permanent biliary fistula has developed as a 
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result of a too-low division of the cystic duct 
with consequent injury to the common duct — 
one of the real dangers of cholecystectomy. 

Adhesions of the pylorus and duodenum 
to the liver or gall-bladder often prevent the 
patient from receiving the full benefit of an 
operation even though the serious pathologic 
condition has been eliminated. If, before 
closing the external incision, fat does not 
already prevent the approximation of these 
structures, an apron of fat should be developed 
by suturing the fatty round ligament or 
gastrohepatic omentum to the outer edge of 
the gastrocolic omentum, drainage being 
placed between this fat and the liver. 

In a paper read before the Southern Sur- 
gical Association in 1915, I reported results 
suggesting the relative merits of cholecystos- 
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tomy and cholecystectomy. Some hundreds 
of letters were sent to patients who had been 
operated on more than a year previously by 
cholecystostomy or cholecystectomy. Of 
those on whom cholecystostomies had been 
performed 53 per cent were cured and a 
large majority of the remainder improved. 
Of those who had had cholecystectomies 71 
per cent were cured and a large percentage 
improved. 

During the eleven months from November 
I, 1915, to October 1, 1916, we performed 43 
cholecystostomies with a mortality of 14 per 
cent, one-half of the deaths being those of 
patients with cancer; 776 cholecystectomies 
with a mortality of 1.77 per cent; and 102 
choledochotomies with a mortality of 7.84 
per cent. 





CHOLECYSTOSTOMY VERSUS CHOLECYSTECTOMY! 
By JOHN B. DEAVER, M.D., D.Sc., LL.D., F.A.C.S., PHILADELPHIA 


F there is any question in abdominal 
| surgery more difficult to decide with 

finality and on the basis of incontro- 

vertible evidence than this same problem 
of cholecystostomy versus cholecystectomy 
I am not aware of it. Statistics are most 
fallacious at the present time since shifting 
opinions and changes in practice have made 
it impossible for anyone to collect series 
which are strictly comparable. Formerly the 
mortality of cholecystectomy in my hands 
was distinctly larger than that of cholecystos- 
tomy. During the past year this condition 
has reversed itself, the cases of simple drain- 
age showing a larger percentage of deaths 
than when the gall-bladder was removed. 
This does not prove anything concerning the 
relative dangers of the two operations but 
comes simply from the fact that formerly I 
removed gall-bladders which showed exten- 
sive disease and drained those which were 
but slightly involved, while latterly I have 
removed practically all gall-bladders whether 
the seat of mild or severe lesions and have 
drained chiefly those that have presented 


contra-indications to removal in the shape of 
severe local lesions with general contra-in- 
dications to extensive procedures. In the 
one case cholecystectomy had to carry the 
burden of the more dangerous cases, and in 
the other the same group was saddled upon 
cholecystostomy with disastrous effects upon 
mortality statistics in each case. 

One conclusion I have reached very definite- 
ly is this: that the mortality difference in the 
two types of operation is nothing compared 
to the mortality due to the local disease and 
general condition of the patient. In its 
larger aspects it seems like tweedle-dee and 
tweedle-dum to be discussing the relative 
merits of drainage and extirpation when the 
real bull’s-eye of the subject is the failure of 
the profession to recognize the surgical nature 
of gall-bladder disease and the delay which 
ensues therefrom before surgical treatment is 
undertaken. If we could only eradicate the 
notion that gall-stones are the essential in- 
dications for surgery in cholecystic disease, 
it would be a great gain. If it were under- 
stood that the infection is the back, bottom, 


Discussion of papers in Symposium on ‘‘Cholestostomy versus Cholecystectomy” read before the Clinical Congress of Surgeons of North America, 
Philadelphia, October 23-26, 1916. 
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and sides of this Pandora’s box of upper 
abdominal troubles, there would be less 
difficulty in pointing out that gall-stones are 
but a single sequal and by no means the most 
important one of this condition. It is the 
metabolic disturbances, the lowered resistance, 
the organic degenerations consequent upon 
the infection that contribute by far the 
greater part of the surgical mortality. Upon 
these points let us present a united front to 
our medical brethren and let them not sup- 
pose that we are still uncertain as to the chief 
points at issue. 

With the understanding, therefore, that in 
this gathering of surgeons, we are discussing 
a surgical question which has in it only a 
minor part of the factors of mortality and 
cure, I will say that in spite of any figures to 
the contrary I believe that cholecystectomy 
in the average case will show an immediate 
mortality slightly in excess of cholecystos- 
tomy. It takes somewhat longer to execute, 
there is more trauma and there are certain 
operative dangers that are not present in the 
simple drainage operation, and it is unreason- 
able to hold that in a given series some fatal 
outcomes will not be determined by these 
factors which would have been avoided by 
the simpler operation. If the case for chole- 
cystectomy must rest upon proof of a primary 
mortality equal to or less than that of chole- 
cystostomy, then in my judgment it will never 
justify itself. 

But cholecystostomy will not cure all 
cases. We must remove the gall-bladder 
which is the seat of hydrops, or empyema, or 
when the cystic duct is strictured or contains 
an impacted stone. The strawberry gall- 
bladder must be excised if more than tem- 
porary relief is to be secured. We have long 
known that the prospect for permanent cure 
is not great if we leave behind a gall-bladder 
which is greatly thickened or distorted, and 
the only possible excuse for leaving a gangre- 
nous or suppurating gall-bladder is in case 
the dangers of immediate removal contra- 
indicate this step. We have now come to 
the time when we can cast up our accounts 
and introduce the methods of efficiency 
which aim at the elimination of waste and 
the accomplishment of a maximum result. 


A percentage of cases fail to obtain or 
maintain the expected result after operation 
upon the biliary tract. Since 1910 there were 
operated in the German Hospital 1,189 cases 
of this type. Fifty-one of these cases had had 
one or more previous operations upon the 
biliary passages, so that 4.2 per cent of the 
work represented previous failure to cure. 
Sixty per cent of these cases had recurrences 
and were operated upon within one year 
after the first operation; 30 per cent were op- 
erated upon within the next three-year period; 
and ro per cent were variously distributed 
from 4 to 17 years after the first operation. 
In one case carcinoma of the pancreas was 
found and in another the gall-bladder, which 
contained stones, had not been opened by 
the surgeon at the first operation. Leaving 
aside these cases as having no bearing upon 
the question, we find that in 41 cases the 
primary operation had been cholecystostomy, 
and in 8, cholecystectomy. 

In 65 per cent of the cases of recurrence 
after cholecystostomy the cause of recurrence 
was traceable directly to failure to remove the 
gall-bladder. In 14 cases stones were 
present in the gall-bladder or cystic duct. 
In 2 the cystic duct was strictured. In 6 
infection had relighted in the gall-bladder, and 
in 4 pancreatitis was present. Adhesions 
were credited with the production of symp- 
toms in 4 cases and may have been due to 
persistent infection. The remainder of the 
recurrences was due to stones, which had 
been overlooked, in the common or hepatic 
duct. 

In the cases of recurrence after cholecys- 
tectomy the group due to persistent infection 
was conspicuously diminished and in fact 
comprised but one case of pancreatitis. In 
view of what we know of pancreatitis, it is 
not fair to charge this condition to a failure 
of the primary operation as it may well have 
been due to another cause than biliary disease. 
In one case a duodenal fistula developed after 
the operation and the second operation was 
done for the cure of this condition. The re- 
maining 6 cases were equally divided between 
stricture of the common duct (3 cases) and 
stone or stones in the common or hepatic 
ducts (3 cases). 
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This brief analysis shows that from the 
standpoint of the end-results, infective con- 
ditions of the biliary tract are best treated 
by removal of the gall-bladder. This is in 
line with the much quoted recent work of 
Rosenow on the persistence of bacteria 
within the walls of the gall-bladder, and with 
the fact long known that catarrhal infections 
of the gall-bladder are for practical purposes 
non-existent, all infections being interstitial 
infections. 

The recurrences which follow cholecystec- 
tomy are of a mechanical nature and are con- 
nected with thoroughness and care in opera- 
tion. If such sequela occur the operation 
necessary for cure may be more difficult than 
when the gall-bladder has been left 7m sztu. 

My feeling in regard to these two opera- 
tions, speaking generally, may be stated thus: 
cholecystectomy is preferable in the hands 
of the master of biliary surgery since the 
mortality is but little higher in selected cases 
and the percentage of cures of the infection 
of the tract is greater. Cholecystostomy is 
slightly safer, is in many cases an eminently 
successful operation, and the surgeon may 
always reflect that two operations on a living 
patient are better than one on a dead one. 
He should remember also that prolonged 
drainage is the secret of sterilization of the 
biliary tract and by this means may convert 
unsuccessful cholecystectomies into success- 
ful ones. 

Cholecystectomy in the presence of jaun- 
dice and in the absence of a markedly and 
macroscopically diseased gall-bladder is in 
my judgment out of place. Under these 
conditions cholecystostomy is the operation 
of choice. 

Jaundice in the absence of inflammation 
and obstruction of the common duct is most 
probably due to cholangitis which calls for 
drainage. Drainage by way of the gall- 
bladder is much more simply made than is 
drainage by the common duct. Further, 


the less the common duct is interfered with 
the better. 

That we find more adhesions after chole- 
cystectomy than cholecystostomy in cases 
reoperated upon is true. I have been so im- 
pressed with this that I do not fail to keep 
this in mind in deciding whether to remove 
the gall-bladder in an otherwise borderline 
case. 

The subsequent dilatation of the common 
duct and the stump of the cystic duct, the 
latter not having been divided at its junction 
with the common, to which attention has 
been called by different writers, I have not met 
with in more than eighteen hundred opera- 
tions on the bile-passages. I have seen cystic 
formation in the neighborhood which was 
attributed to a collection of fluid in the drain- 
age sinus, which had not become completely 
obliterated. In the absence of obstruction 
to the normal outlet, there seems to be no good 
reason to believe that back pressure upon the 
divided cystic duct is any, more likely to 
cause dilatation than to dilate either the 
diseased or normal gall-bladder under normal 
conditions. I am inclined to believe that 
this is one of those figments based upon a few 
observations, improperly interpreted, and 
passed along in the literature. 

In the individual case I incline now to 
cholecystectomy when the gall-bladder is 
obviously diseased and presumably the pri- 
mary and residual seat of the biliary infection. 
This covers the vast majority of all cases. 
However, when the infection is more dis- 
tinctively cholangitic and intrahepatic, as 
evidenced by minor appearances of inflamma- 
tion of the gall-bladder with thickening, en- 
largement, and a “streaky” appearance of 
the liver or secondly when the major lesion 
is in the pancreas or common duct, I prefer 
to allow the gall-bladder to remain, using it 
for either internal drainage by cholecysto- 
duodenostomy or for prolonged external 
drainage by cholecystostomy. 
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FAMILIAL FIBROMYXOMATA OF THE PERIPHERAL NERVES 


A ReEportT OF THREE CASES 


By L. N. FLEMING, M.D., ano F. W. MARVIN, M.D., Boston 


From the Surgical Clinic of the Peter Bent Brigham Hospital 


UMORS of the peripheral nerves occur 

either as solitary or diffusely multiple 

lesions. Though they are not uncom- 

mon and have been the subject of 
much discussion in medical literature, chief 
attention has been paid to the one great 
division of the nerve tumors which are a 
feature of the disorder known as von Reck- 
linghausen’s disease. ‘The cases which form 
the basis of this report illustrate a group of 
familial nerve tumors which do not resemble 
those occurring in generalized neurofibro- 
matosis. 

Though it is not our purpose to enter into a 
general discussion of tumors or tumor-like 
affections of nerves, a few words pertaining 
to their classification will not be amiss. They 
have been commonly designated as neuromata 
even though the connective-tissue origin of 
the larger number of them has been apparent. 
Indeed some writers have doubted the exist- 
ence of true nerve-tissue tumors. In 1863, 
Virchow (1), in his celebrated Geschwuelste, 
classified tumors on a strictly anatomical 
basis and divided neuromata into the true 
and false. As it is the false neuromata with 
which this paper deals, it may suflice to say 
that after considerable controversy it has 
been very definitely established by modern 
staining methods that true neuromata, though 
rare, do occur but are confined to the sympa- 
thetic nervous system (2). 

Interest has centered chiefly around the 
false neuromata, both solitary and multiple, 
due no doubt to their frequency and the extra- 
ordinary character of many of the cases. 
Many conditions affecting the peripheral 
nerves and skin were studied and described 
under various terms, such as multiple neu- 
romata, plexiform neuromata, molluscum 
fibrosum, and elephantiasis neuromatosa. 
They were regarded as separate lesions until 
von Recklinghausen (3), in his well-known 
monograph in 1882, demonstrated the histo- 


logical unity underlying all of these morbid 
conditions and showed them to be but differ- 
ent manifestations of essentially the same 
pathological changes in the nerve constituents. 

The main characteristics which serve to 
identify this remarkable disease as it is now 
recognized lie in the influence of heredity, the 
cutaneous pigmentation and the multiple skin 
tumors, the wide-spread tumorous growths of 
the peripheral nerves and the frequent accom- 
paniment of certain mental changes. So far 
as the peripheral nerves are concerned, how- 
ever, the most distinguishing feature is that 
the affected nerve-trunk and its branches are 
extensively involved the term generalized 
neurofibromatosis being well chosen. For 
even though the nerve shows one or more 
tumorous masses as the conspicuous lesion, it 
nevertheless will be found that throughout its 
course it is in a state of fibromatosis. 

There occurs, however, a group of cases 
with multiple nerve tumors which appear to 
be sharply differentiated from von Reckling- 
hausen’s disease. Among these tumors in 
Alexis Thompson’s monograph (4) are in- 
cluded the “painful subcutaneous tubercle,” 
sarcomata, and all the circumscribed tumor 
formations to which the framework of the 
nerve can give origin. The point of distinc- 
tion that is most emphasized between these 
and von Recklinghausen’s disease is that they 
are circumscribed and occur in the course of 
an otherwise normal nerve. They are not 
encountered so frequently as the generalized 
form, and even though the tumors may be 
multiple they are regarded as distinct from 
generalized neurofibromatosis. 

As is true of the connective tissue else- 
where, the framework of nerves can give 
rise to both innocent and malignant tumors. 
Spontaneous malignancy, however, is rare 
and as a rule sarcomata of nerves are due to 
innocent tumors which have undergone malig- 
nant change. The usual varieties of con- 
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Showing swelling of left buttock and 


Case 2. 
slight atrophy of leg. 


Fig. 1. 


nective-tissue tumors are found: fibroma, 
myxoma, lipoma, and combinations of these 
including those undergoing cystic degenera- 
tion and containing haemorrhages. 

Generally speaking, they are of slow growth, 
and though they may occur at any age they 
are by far more frequent during the third and 
fourth decade. They attack any nerve. 
Their most marked clinical feature aside from 
the tumor is the liability to extreme sensitive- 
ness. Many writers consider injury as a 
definite etiological factor, and we shall see 
that there was a history of local trauma in 
two of the cases to be reported. When 
malignant transformation occurs, it partakes 


Fig. 2. Case 2. Myxomatous tumor (natural size) 
removed from the left arm. 


of the spindle-celled, fibromatous, or myxoma- 
tous types of sarcoma. 

The three cases which we have to report 
belong apparently to the group of false 
neuromata, but they present in addition 
certain familial features which are unusual. 
Within a few days of one another, a brother 
and sister entered Dr. Cushing’s service at 
the Brigham Hospital, each unaware of the 
other’s admission and both having what 
proved to be a large sciatic tumor. From 
them we learned of another brother similarly 
afflicted, the data concerning whom we 
obtained from an outside source. 


Case 1. Surg. No. 3,808. November 3, 1915. 
Admission of Mrs. A. S., age 32, with the complaint 
of ‘‘pain in the small of her back radiating down the 
back of the right leg to the toes.” 

With the exception of the two brothers (Cases 2 
and 3) her family, including her parents, grand- 
parents, two sisters, and her two living children, so 
far as she knows, have been healthy people. 

When 17 years of age (15 years ago) she had a 
tumor, said to be a fibroid tumor the size of a small 
orange, removed from her right neck. Ten years 
ago, following the birth of her second child, pain 
developed in the back of her left leg between the 
buttock and knee which persisted off and on for 
seven years. Three years ago, following the birth 
of her third child, this pain disappeared. 

Present complaint. This she ascribes to a fall 
18 months before admission, at which time she sat 
down heavily on the corner of a piece of furniture 
and received a considerable jar. There followed at 
first pain in the back which was not localized; later 
it extended into the right leg and has been incessant 
and severe. 

At the outset she was treated for sciatica. For 
several months she wore a plaster cast to immobilize 
the spine on the assumption that her trouble was 
intraspinal pressure of an undetermined nature. 
Somewhat later the trouble was ascribed to a cord 
tumor, and a laminectomy was performed, with 
negative findings. 

Examination. This showed a normally developed, 
well-nourished, intelligent woman, more or less hys- 
terical from pain. 
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Fig. 3. Case 2. Operative sketch of the sciatic tumor as first exposed. 


She was able to walk but would pull the right foot 
and leg forward with a stiff dragging motion. In the 
middorsal region of the back was the scar of an old 
incision. There was no apparent difference in the 
size of the legs. The right leg was very sensitive to 
pressure and flexion was limited. Any movement 
of the foot caused severe pain. Over the right but- 
tock and leg the skin was reddened and there were 
some enlarged veins (Fig. 7). 

Cutaneous anesthesia involved the right foot and 
calf corresponding roughly to the I and II sacral 
skinfields. The reflexes on the right were sluggish 
and difficult to elicit. The tone of the sphincters 
was good. X-ray examination showed a slight 
curvature to the left of the lumbar spine. The 
Wassermann was negative. 


In view of these findings we were at first 
in doubt as to the diagnosis, though involve- 
ment of the cauda was considered possible in 
view of the fall she had received and the slight 
curvature of the spine. 

A few days after her admission, a brother 
(Case 2) entered the hospital, unknown to his 
sister, also complaining of severe pain in the 
leg and presenting a definite tumor at the 
fold of the left buttock, and in his story he 
admitted that there was another brother who 
had had some tumors removed. The boy was 
lean and the presence of a sciatic tumor was 
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Case 2. 


Fig. 4. 


obvious. This led to a careful re-examination 
of the sister, whose story will again be taken 
up in its chronological order. The brother’s 
history follows. 


CASE 2. Surg. No. 3,825. November 8, rors. 
Admission of Bernard G., a young Hebrew, age 22, 
brother of Annie S. (Case 1), complaining of severe 
radiating pain in the left leg and a swelling of the 
left buttock. His past history is without signifi- 
cance. 

Present malady. In tgto0, in descending some 
stairs he stepped upon a roller skate and fell heavily, 
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Sketch at operation showing tumor in process of enucleation. 


striking his left hip. Some local tenderness per- 
sisted and after a month the left hip and back began 
to be painful. The discomfort increased in severity 
and soon he was unable to lie on the left side at night. 
A year later the pain became radiating in character 
and would shoot down the leg when he jarred his 
foot. The pain has gradually increased and of late 
he has suffered from loss of sleep. 

He first noticed a lump in the left buttock seven 
months ago,. but he thinks that it may have been 
there some time before he observed it and that it 
has not increased in size since. 

One year ago, following a slight blow, he noticed 
a small painful lump on the dorsum of the left fore- 
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Fig. 5. Case 2. The sciatic tumor (natural size). 
arm, but is unable to say whether it was there before 
the blow or not. This lump is painful only on 
manipulation or when accidentally bruised. 

Physical examinalion. A normally developed 
young man without blemish other than the condi- 
tions of which he complained. He was intelligent 
and without the hysterical tendency which had 
developed in the sister. 

The left buttock was seen to be larger and of 
different contour than the right (Fig. 1). On pal- 
pation a deeply situated hard mass which appeared 
to be the size of an orange could be detected. It 
had a slight lateral mobility and was extremely 
sensitive. It was on a level with the great tro- 
chanter. The back of the left leg was extremely 
tender to touch throughout, and it showed some 
relative atrophy. There were no areas of anes- 
thesia. 

On the dorsum of the ulnar side of the left fore- 
arm was found a mass 5 centimeters long and 1.5 
centimeters in width which was extremely tender 
to touch. It lay fairly deep under the superficial 
muscles. The left hypothenar eminence was no- 
ticeably smaller than the right. 

There were no other growths found; the skin was 
clear and there was no evidence of a general neurc- 
fibromatosis. 

All reflexes were equal and normal. 
mann was negative. 
abnormalities. 


The Wasser- 
X-ray studies showed no bony 


Case 2. Histological appearance of the sciatic 


Fig. 6. 
tumor: a (above) Typical fibromyxomatous area; } area 
showing some increased cellularity with mitotic figures. 
(cf. Fig. 11.) 


The subgluteal swelling had been variously 
diagnosed before entrance as a tuberculous 
abscess, a sarcoma of the bone, and a sub- 
gluteal bursitis, but the small tumor of the 
arm was at once recognized as a neuroma and 
it was presumed that the other swelling was 
of the same nature. 

(CASE 2 cont.) November 12, 1915, operation, 
Under local anesthesia the small tumor of the arm 
was easily enucleated (Fig. 2). No nerve-fibers 
connected with the growth were identified, but from 
its situation it presumably arose from the sheath 
of the posterior branch of tke ulnar. On histologi- 
cal examination it proved to be a typical fibro- 


myxoma. 
November 13, 1915, operation. Dr. Cushing. 
Ether. A _ vertical incision was made from the 


crest of the ilium to below the gluteal fold, and was 
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Fig. 7. Case 1. Before operation. Showing the di- 
lated venules of right buttock and the definite asymmetry 
when the patient assumed the knee-chest position, 


carried directly through the gluteal muscles, ex- 
posing an interstitial lemon-shaped tumor of the 
sciatic nerve about which the nerve fibers were 
spindled (Fig. .3). Though the separate bundles 
were greatly separated they could be easily identi- 
fied. A longitudinal incision was made between two 
of these flattened bundles and carried down to the 
capsule to the tumor, which was enucleated intact 
with comparative ease (Fig. 4). The cavity was 
allowed to collapse and the wound was closed in 
layers without drainage. Healing was perfect; the 
symptoms were entirely relieved: there was no 
resultant palsy.. The patient was discharged on 
November 24, and he remains well now 8 months 
later. ; 

The tumor (Fig. 5) was lemon-shaped and weighed 
122 grams. On section the surface was divided by 
white fibrous bands into large areas where the tissue 
showed a uniform yellowish color with unmistakable 
myxomatous characteristics. 

Histological sections showed the tumor to be a 
typical myxoma with sparse nuclei (Fig. 6) and of 
the same character as the growth removed from the 
arm. In one area it showed some increased cellular- 
ity with nuclear figures suggesting a possible tend- 
ency toward malignant transformation. 

The experience with this boy’s case led us 
to turn our attention more intelligently to 
the sister’s malady, under the assumption 
that she, too, might possibly have a peripheral 
tumor in a similar situation rather than an 
intraspinal one. Though no tumor was 
definitely palpable through the thick pannic- 
ulus, there was nevertheless a suggestive full- 
ness of the region, and when she assumed the 
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knee-chest position a prominence of the 
gluteal region between the trochanter and 
tuber ischii was clearly apparent (Fig. 7). 

The boy’s operation had been so compara- 
tively simple that no exceptional difficulties 
were anticipated in the sister’s case, for 
according to the histories the boy’s tumor 
was of much longer standing, though to be 
sure it had not produced any definite pressure 
paralyses. The account of the sister’s opera- 
tion follows. 


(CASE 1 cont.) November 19, 1915, operation. 
Dr. Cushing. Ether. A vertical incision was 
made similar to that in the preceding operation 
(Case 2), and was carried down through the gluteal 
muscles, exposing a very large pear-shaped inter- 
stitial tumor over which some widely separated 
bundles of sciatic nerve fibres could be made out. 
An attempt was made to incise to the capsule of the 
tumor as had been done in the preceding case, but 
it was found that in one place the growth was adher- 
ent and some of the fibres had to be sacrificed 
(Fig. 8). The enucleation of the growth was far 
more difficult than expected, partly owing to its 
large size and its firm anchorage in the sciatic notch, 
and partly owing to its friable character and tend- 
ency to adhere to the enveloping structures. 

By careful blunt dissection the inferior pole was 
finally tilted out and the tumor was liberated up as 
far as the sciatic notch. The upper pole of the 
growth, however, extended so far into the notch 
that in the final stages of delivery its tip was broken 
off. The remaining fragment was then cleanly 
shelled out in its entirety, so far as could be deter- 
mined. The capsule of the growth was allowed to 
collapse. The wound was closed in layers with silk 
sutures, without drainage, and healed per primam. 
The photograph (Fig. 10) shows, in comparison with 
Fig. 7, the normal symmetry of the buttocks. 

The recovery was excellent and her pain was 
relieved, but there was no alteration in the areas 
of anesthesia. On discharge she walked with a 
slight limp. 

Pathological report. The tumor (Fig. 9) meas- 
ures 10xgx6 cm. It has been cleanly removed 
except for one area at upper pole where it has been 
fragmented. Section through the mass shows three 
large cystic cavities which are filled with reticulated 
tissues. The general appearance is myxomatous. 

Microscopical examination shows a very cellular 
tissue with interlacing fibrous bands which contain 
a great many nuclei (Fig. 11). In some places the 
tumor is less cellular, there being more interstitial 
substance which forms a loose reticulum. In some 
areas mitosis is very active, there being as many as 
five or six figures in one field. There are extensive 
areas of degeneration and necrosis, about the mar- 
gins of which the tumor is growing rapidly. Mal- 
lory’s aniline blue stain shows connective-tissue 
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Case 1. 


Fig. 8. 
was broken into during the procedure. 


fibrilla present everywhere throughout the living 
tumor. Diagnosis: fibromyxoma undergoing malig- 
nant change. 

In view of this pathological diagnosis the outlook 
for this patient was poor. She improved greatly 
for a time, but at the end of a few months pain re- 
turned and it became evident that there was an 
infiltrating mass deep in the gluteal muscles. This 
has been unaffected by radium and X-ray treat- 
ment. 


Tumor in process of enucleation, showing point of adhesion to enveloping capsule where tumor 


Noteworthy features of this case were the 
difficulties in diagnosis which had misled 
those who had seen the patient early in the 
course of the growth at a time when a com- 
plete enucleation was possible and before the 
tumor had become malignant. The extreme 
pain which she suffered and the considerable 
loss of function in the nerve may have been 





SURGERY, GYNECOLOGY AND OBSTETRICS 








Fig. 9. Case 1. Sciatic tumor (natural size) partly torn in process of removal. 


lig. 11. Histological appearance of the sciatic tumor 
of Case 1 undergoing sarcomatous transformation. Many 
Fig. 10. Case 1. After operation (for comparison with nuclear figures. (cf. Fig. 6.) 
Fig. 7). 
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due either to this malignant change with 
involvement of nerve bundles, or to pressure 
against the nerve within the sciatic notch, 
into which the growth extended. As a rule, 
regional anesthesia is not a common accom- 
paniment of these tumors. It is significant 
that in Thompson’; series of cases of malig- 
nant tumors of nerves one-half of them were 
in the sciatic. The nerve was exposed for a 
considerable distance peripheral to its ex- 
pansion over the tumor, and it was of uniform 
calibre, smooth, and without evidence of the 
general involvement characterizing neuro- 
fibromatosis. ‘There is little doubt but that 
the tumor removed from the patient’s neck 
many years before was a fibromyxoma. 

The third patient was only seen by us after 
his operations had been performed and we 
were unable to secure tissues for examination. 


CasE 3. In 1912 C. B. came under the care of 
Dr. F. D. Donoghue of Boston, to whom we are 
indebted for this record. He complained of 
“tumors” on his body and severe pain in the right 
foot. He was otherwise in good health. There 
were three tumors on the left arm corresponding to 
the course of the median nerve, and two others were 
on the dorsum of the right thigh, the higher being 
at the gluteal fold. The duration of the growths 
was not recorded. 

They were explored and excised and all were 
found to be enclosed within or attached to a nerve. 
The two in the sciatic nerve were both of the inter- 
stitial type, being enclosed in the nerve bundles. 

Microscopically they were all fibromata or fibro- 
myxomata and all were benign. 

This patient presented himself for inspection in 
March, 1916, and was found to be in good health 
with no evidence of recurrence. He had at this 
time a small palpable tumor in the inner side of the 
left upper arm. He showed no evidence of the von 
Recklinghausen’s symptom-complex. 


The matter of chief interest in these three 


cases of multiple peripheral nerve tumors lies 
in the fact that they have occurred in mem- 
bers of the same family. We do not find that 
such a familial tendency of the discrete false 
neuromata has been heretofore observed. It 
is true that the so-called plexiform neuromata 
are occasionally hereditary, but these lesions 
are congenital as well and are closely allied to 
the disorder known as generalized neuro- 
fibromatosis, but it is our impression that the 
cases under consideration do not belong in 
the von Recklinghausen group. 

It would appear, moreover, that the tend- 
ency among the members of this family to 
these isolated tumors bears a definite relation 
to trauma. At least, in the first two cases 
the fact that a direct injury of unusual sever- 
ity, occurring in the same situation, was 
followed in each instance by a sciatic tumor, 
would seem to be more than a coincidence. 

In regard to treatment of these myxofibro- 
mata of the nerve sheaths, early excision is 
curative. They rarely, if ever, recur if com- 
pletely enucleated before they have under- 
gone malignant change. When sarcomatous 
degeneration has taken place, recurrence is 
the rule after an attempted enucleation. 
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INCONTINENCE OF URINE IN WOMEN! 
By HOWARD CANNING TAYLOR, M.D., anp CHARLES H. WATT, M.D., New York 


EFINITION. In this paper I wish 
1) to consider only cases of acquired in- 

continence of urine in woman due 

to interference with the continuity 
or the function of the vesical sphincter. In- 
continence of urine due to vesicovaginal fis- 
tula or to disease of the central nervous sys- 
tem will not be considered at all. 

The condition varies from a dribbling with 
any special exertion such as coughing, laugh- 
ing, sneezing, at which times a few drops or a 
considerable amount of urine escapes from 
the bladder, to constant wetting with the re- 
tention of practically no urine in the bladder. 

Incontinence must not be confused with 
an increased frequency or with urgent urina- 
tion, though these conditions are closely re- 
lated and may all be associated in the same 
case. 

In cases of frequent urination, there is a 
frequent desire but there is no wetting if that 
desire is satisfied. With urgent urination, 
there may be no increase in frequency, but 
when the desire to urinate comes, it can be 
resisted but a short time, hardly time to ar- 
range the clothing. Urgent urination may 
occur with a normal bladder which is abnor- 
mally distended, it may be the result of 
mental influence, it may be the result of irri- 
tability or inflammation of the bladder. 
With increased frequency and urgent urina- 
tion, there is always first a desire for urination, 
while in incontinence the urine passes with- 
out any desire or inclination to urinate. It 
is well described as a ‘‘leaky bladder.” 

Frequency. The symptom, incontinence of 
urine, in some degree, will be found frequently 
if patients are asked direct questions regard- 
ing it. Without direct questions, women 
will speak of the leakage only if the inconti- 
nence is sufficiently marked to cause constant 
wetting. For some years past, both in pri- 
vate and hospital work, we have made a re- 
cord of patient’s control of the urine as part 
of our routine history. The degree of this 
control has been recorded as normal, fair, 


- explanation. 


A “normal” control needs no 
A “fair’’ control is one that is 
normal except at special occasions, such, for 
example, as overdistention of the bladder, 
temporary vesical irritability, times of mental 
or physical fatigue, etc. A “poor” control 
is one that allows the urine to escape on any 
special abdominal strain such as coughing, 
laughing, sneezing, or with active exercise 
such as golf or tennis, etc. Such patients are 
wet most of the time. When the control is 
“lost” the urine continually dribbles from the 
patient and practically no urine is retained 
in the bladder. Obviously this classification 
is arbitrary and inexact and one class merges 
with another. 


poor or lost. 


FREQUENCY OF DISTURBANCE OF CONTROL 
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The ordinary control of urinein womenis not 
as strong as in men, and only the two classes 
designated as ‘‘poor” and “lost’’ will be con- 
sidered pathological. 

To determine the frequency of disturbance 
of control of the urine in women, we examined 
the records of 1006 cases in the gynecological 
service of the Roosevelt Hospital. The re- 
sults of this examination are given in the table 
It was found that the control was normal in 
79.4 per cent, fair in 6.8 per cent, poor in 12.4 
per cent, and lost in 2.0 per cent. That is, in 
about 15 per cent of patients admitted to a 
gynecological service in a general hospital, the 
inefficient control of the urine was such that 
the leakage constituted a disagreeable symp- 
tom to the patient. 


1 Read before the American Gynecological Society, Washington, May ro, 1916. 
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It was also found, as shown in the table, 
that the percentage of cases in which the con- 
trol was “poor” or “‘lost”’ increased with the 
number of children which the patients had had; 
that is, the greater the number of children, the 
more frequent is the disturbance with the uri- 
nary control. The control of the urine was 
poor or lost in 8 per cent of the cases with 
no children, in 14 per cent of those with 
one to three children, 24 per cent of those 
with four to six children, and in 29 per cent of 
those with seven to nine children. It is in- 
teresting that none of thirteen cases each 
with more than ten children had any loss 
of urinary control. The number of these 
cases, however, is so small that it can be 
ignored. 

The nature of the pelvic lesion for which the 
patient applied for relief was found, as would 
be expected, to influence the percentage of 
cases of abnormal urinary control. Abnor- 
mal urinary control was found in 13 per cent 
of the inflammatory, 20 per cent of the fibro- 
myomata, and 45 per cent of the prolapse 
cases. 

Causes. Incontinence of urine may be the 
result of lesions — 

1. Inside the sphincter vesicz. 

2. In the sphincter vesicz itself. 

3. Outside the sphincter vesice. 

1. Inside the sphincter vesice the lesion 
commonly causing incontinence is an in- 
creased irritability of the bladder. This may 
result from an extension of a pelvic inflamma- 
tion to the bladder, to a cystitis or trigonitis. 
The irritability resulting from concentrated 
urine may produce a temporary incontinence 
of urine in a woman whose urinary control 
is ordinarily fair. 

2. In the sphincter itself the lesion may be: 

a. An actual destruction of the sphinc- 
ter muscle from injury or ulceration. 

b. An overstretching of the sphincter by 
instruments in examination or the removal 
of a stone. 

c. A weakening of the muscle as in ad- 
vanced age and in prolonged serious illness. 

d. Interference with the nerve supply as 
in some cases of disease of the central nervous 
system. 

The number of cases of incontinence of 
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urine due to a lesion of the sphincter vesice 
alone is small. Of the cases of abnormal 
urinary control in the series studies, there was 
no case of lesion of the sphincter alone. 

3. Outside the sphincter vesice, inconti- 


nence of urine is caused by a displacement of 


the neck of the bladder and urethra usually 
associated with a prolapse of the anterior 
vaginal wall and base of the bladder. It is 
our idea, based on a theoretical consideration, 
that the prolapse of the neck of the bladder 
and posterior urethra does not involve the 
entire circumference of the urethra but only 
the lower part, and that the incontinence is 
caused by the prolapse or dragging of the under 
part of the neck of the bladder which tends 
to hold the sphincter open and interferes with 
its proper action. Anatomically the neck 
of the bladder and urethra are attached 
above to the symphysis pubis by comparative- 
ly strong bands, below they are closely incor- 
porated with the anterior vaginal wall which 
is prone to become displaced. Theoretically, 
therefore, we would expect only the inferior 
part of the neck of the bladder to be prolapsed, 
and would not expect incontinence if the 
entire neck of the bladder were prolapsed. 

This explanation of the pathology of the 
incontinence of urine in this class of cases is 
supported by the treatment forits cure. An 
operation or pessary to remove this drag on 
the sphincter is usually necessary to cure the 
incontinence of urine. This class of cases 
includes the largest proportion of all cases. 


TREATMENT 


1. The treatment of incontinence of urine 
due to lesions inside the sphincter is to 
relieve the irritability of the bladder. The 
incontinence of urine in these cases is tem- 
porary and is easily corrected. 

2. The lesions in the sphincter vesice 
itself which cause urinary incontinence and 
which require definite treatment are the 
partial destruction or overstretching of the 
muscle. 

The treatment of incontinence of urine 
due to actual destruction of the sphincter 
muscle consists in exposing and reuniting the 
divided ends of the sphincter muscle. The 
operation is always difficult and the prognosis 
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is uncertain. A successful case of this kind 
was reported by Brickner. It may also be 
necessary to reconstruct the urethra. 

The operation which we usually perform 
for overstretching of the sphincter vesice 
for incontinence of urine is one that is in- 
tended to produce an infolding of the sphinc- 
tor vesice and the adjacent parts of the neck 
of the bladder and urethra. This is accom- 
plished by two or more mattress sutures 
of fine chromic catgut which include about 
one-third of the circumference of the urethra. 
No attempt is made to expose the sphincter 
muscle itself but the fibrous tissue in its 
immediate vicinity is included in the sutures. 

Some operators determine the exact loca- 
tion of the sphincter vesice by passing a self- 
retaining catheter or bulbous sound into 
the bladder and withdrawing it until it 
catches at the sphincter. Instead of follow- 
ing this plan, it has been our custom to place 
a row of mattress sutures extending three- 
quarters of an inch, or possibly more, includ- 
ing a part of the neck of the bladder and the 
first part of the urethra in addition to the 
sphincter itself. In this way the sphincter 
is sure not to be missed, and the infolding 
of the adjacent parts of the neck of the 
bladder and the urethra tend to give it 
additional support. 

It is our experience that the number of 
cases of incontinence of urine requiring 
operation on the sphincter vesice only is 
comparatively small. In addition to the 
repair of the sphincter itself, there are usually 
other lesions of a kind that allows a drag on 
the sphincter that must also be corrected. 

3. In the treatment of incontinence of 
urine due to lesions outside of the sphincter 
vesice, the pessary is of distinct value. The 
action of the pessary in relieving the incon- 
tinence produces tension on the anterior 
vaginal wall and removing the drag on the 
sphincter vesice that interferes with its 
proper action. 

The use of the pessary in the treatment of 
incontinence of urine is illustrated by the 
following two cases that have been under 
our care. 


CasE 1. Mrs. A, aged 52 years, three children, 
the youngest 24 years of age, came complaining of 
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incontinence of urine which had gradually increased 
in severity until practically no urine was retained in 
the bladder. There were no other symptoms and 
a pelvic examination revealed nothing abnormal. 
The uterus was apparently in its normal position 
and not increased in size, the tubes and ovaries were 
normal, and there was no apparent relaxation of either 
the anterior or posterior vaginal walls. A retrover- 
sion pessary completely relieved the incontinence 
of urine. Though it was not apparent by examina- 
tion it is probable that there was in this case some 
dropping of the uterus or anterior vaginal wall. 
The patient later tired of wearing a pessary and had 
an operation which consisted of a plastic operation 
on the anterior vaginal wall and urethra and a ventro- 
suspension. She has since been entirely well. 


Case t illustrates the type of case that is 
cured by the use of a pessary. Some of these 
cases, especially if advanced in years or if 
poor surgical risks, would wear the pessary 
permanently, others would have an operation. 

A different result of the use of a pessary is 
shown in Case 2. 


Case 2. Mrs. B, aged 48 years, one child, 23, 
vaginal hysterectomy for fibroma uteri fifteen years 
previously by Dr. Cleveland, no other symptoms 
except the incontinence of urine which for several 
years had been constantly increasing and had 
reached the stage of constant wetting. ‘This patient 
was a teacher and her condition was a most uncom- 
fortable one. 

A pelvic examination demonstrated the absence 
of the entire uterus, nothing abnormal in the ap- 
pendages, and no relaxation of either the anterior 
or posterior vaginal walls that would ordinarily be 
considered to require an operation. 

A pessary was first used in this case and gave par- 
tial but not complete relief. Later a plastic opera- 
tion was performed on the anterior wall, the sphinc- 
ter vesice, and on the pelvic floor which gave par- 
tial relief but did not entirely control the leakage. 
The insertion of a pessary after the operation com- 
pletely cured the case. That is, neither the use of a 
pessary or an operation alone was sufficient to cure 
this case but the two together did. 


The treatment. of incontinence of urine 
due to lesions in the pelvis outside of the 
sphincter vesice is frequently directed to the 
major lesions only and that of the sphincter 
vesicze neglected. The incontinence of urine 
may even be entirely overlooked if special 
questioning regarding it is omitted. This 
is wrong. . Attention should be directed in 
these cases to the sphincter vesice as well 
as to the other lesion. As has been shown 
earlier in this paper, incontinence of urine is 
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frequently associated with those pelvic lesions 
in which there is a relaxation of the anterior 
vaginal wall causing a dragging on the 
sphincter of the bladder, and that this 
relaxation is most frequently seen in cases 
of prolapsus and fibromata of the uterus. 
Particular attention should, therefore, be 
directed to cases having any displacement 
or enlargement of the uterus or relaxation 
of the vaginal walls to any inefficiency of 
the sphincter of the bladder, and if present it 
should be corrected. The neglect of this 
precaution means that many cases of incon- 
tinence of urine are overlooked and a trouble- 
some symptom is uncured. 

If prolapse of the uterus is the associated 
lesion, the anterior vaginal incision made to 
correct the cystocele or for an interposition 
operation should be extended as far as neces- 
sary to expose the beginning of the urethra 
and two or more mattress sutures placed 
to invert the sphincter vesicz and the neck 
of the bladder. If there is no cystocele, the 
beginning of the urethra should be exposed 
and the sphincter infolded as in an indepen- 
dent lesion of the sphincter muscle. While 
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incontinence of urine in many cases of pro- 
lapse of the uterus will be cured by the 
ordinary plastic operation, the infolding of 
the sphincter vesice will greatly increase 
the percentage of cures. 

In fibromyomata uteri, the indications are 
the same. Any drag through the anterior 
vaginal wall on the sphincter vesice should 
be corrected, and an infolding of the urethra 
should be made part of the operation for the 
treatment of these growths if there is any 
incontinence of urine. 


CONCLUSIONS 

1. Incontinence of urine due to a lesion 
of the sphincter vesice only is relatively an 
infrequent symptom. 

2. Incontinence of urine due to a lesion 
of the sphincter vesice associated with other 
lesions is a frequent and important condition. 

3. In pelvic operations for lesions associ- 
ated with incontinence of urine as a symptom, 
care should be used to remove all drag or 
downward traction on the anterior vaginal 
wall and frequently to infold the sphincter 
vesice. 
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THE ETIOLOGY AND TREATMENT OF VARICOSE ULCER OF THE LEG 


By JOHN HOMANS, M.D., Boston 


Peter Bent Brigham Hospital 


LCERS of the lower extremity are so 
UJ distressingly numerous that no one 

can claim familiarity with more than 

a limited number of varieties, yet in- 
tensive study of comparatively few discloses 
certain characteristics dependent upon an- 
atomic and physiologic peculiarities of their 
environment, and accounts doubtless for 
much that is obscure in their development and 
response to treatment. ‘The ulcers here under 
discussion have been associated for the most 
part with varicose veins. A number of others 
resulting from trauma or sepsis but presenting 
certain common fundamental characteristics 
are included. All have been treated in the 
surgical clinic of the Peter Bent Brigham 
Hospital during the last four years. 


ETIOLOGY 

The causal relationship of varicose veins to 
ulcer. In the case of the superficial veins of 
the legs the delicacy of the mechanism by 
which blood is passed toward the heart makes 
the establishment of surface varicosity a not 
uncommon occurrence. Overstretching of 
the vein walls and destruction of the valves 
upon which the mechanism principally de- 
pends bring about a degree of surface stasis 
which obviously interferes with the nutrition 
of the skin and subcutaneous tissues. Under 
these conditions the healing of injuries, which 
is inefficient enough in otherwise normal de- 
pendent parts, is particularly unsatisfactory. 
It is to be expected, therefore, that skin which 
is bathed under pressure in stagnant venous 
blood will readily form permanent, open sores 
or ulcers. Moreover, because of the arrange- 
ment of the principal surface veins of the leg, 
these ulcers must almost of necessity occur in 
or near the middle half of the lower leg. The 
internal or great saphenous vein is a single 
channel in the thigh, but in the calf it divides 
into a number of large branches, each of which 
when varicose may be nearly as large as the 
parent trunk. The aggregate capacity of 
these branches must be considerably greater 


than that of the main channel in the thigh and 
the flow of blood considerably slower. The 
middle and lower calf, being the area of great- 
est stagnation, is therefore most liable to ulcer, 
while the foot is protected not so much by the 
habitual wearing of boots, as by the free com- 
munication which here exists between the 
superficial and deep veins. 

The influence of trauma and infection. Leg 
ulcers occur almost exclusively in those whose 
habits of life expose them to incessant work 
for long hours, and whose surroundings and 
personal hygiene are necessarily not of the 
best. Varicose ulcer is, in fact, incident to 
hard work or iack of cleanliness, or both, 
primarily a ‘‘poor man’s disease,” though 
varicose veins are not perhaps much less 
common in the well protected than among the 
needy. It is evident that the former find 
time and means to protect their skin from 
abrasion and infection, while the latter are 
unable to do so. 

The onset and course of ulcer does not de- 
pend, however, primarily upon such factors, 
but upon the character of the varicose veins, 
and can be most conveniently discussed 
under two headings: (1) ulcers of surface 
varix; and (2) ulcers of surface varix compli- 
caled by varicosity of the perforating veins, 
including especially postphlebitic varix. 

Ulcers of surface varix. The most familiar 
type of varix is that confined to the surface 
veins. It arises usually from heavy straining, 
lifting, and long hours of work in the upright 
position, and in women, from childbearing. 
Its onset is no less gradual than its progression 
is certain. The surface veins are large, prom- 
inent, tortuous, and in advanced cases, sac- 
culated and calcified. In the presence of 
such veins the onset of ulcer is gradual. In 
many instances pigmented areas about the 
veins offer evidence of the prolonged irrita- 
tion of the skin. These areas, generally cover- 
ing a distended portion of the vein, “riding”’ 
it, as it is said, may persist for long periods 
and even extend considerably without other- 
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wise changing in character. Sooner or later, 
however, trauma or the actual rupture of the 
veih' precipitates a painftl, inflamed ulcer. 
That such an ulcer soon heals upon elevation 
and rest demonstrates not only the restora- 
tive effect of improved circulatory conditions 
but the rapid subjugation of the skin bacteria. 
It is not at all common that an ulcer should 
remain healed for years only to become 
permanently established after repeated recur- 
rences have lowered the vitality of the skin 
beyond repair. Once established and neglect- 
ed, it spreads, to become finally a large dis- 
charging area of “unhealthy” granulations 
surrounded by a zone of inflammatory tissue. 
The skin about it is pigmented and the parent 
vein or veins can be seen entering the pig- 
mented zone from above. In legs exten- 
sively scarred from long-standing and _ re- 
peated ulceration, it is not uncommon to 
see the sudden recrudescence of widespread 
ulcers accompanied by evidence of cellulitis. 

Such are the ulcers of surface varix. They 
are insidious in onset, are confined for many 
years to the vicinity of the principal vein or 
veins of the calf, and are said to ‘‘ride’’ them. 
Neglected, they tend to spread, increasing 
induration and scar-tissue marking their ad- 
vance, until, in the late stages, large areas of 
the calf may be covered with avascular scars 
of low resistance. 

Ulcers of surface varix (non-inflammatory 
type) complicated by varicosity of the perforat- 
ing veins. When in the presence of varicose 
veins of the usual mechanical origin, incom- 
petence of the perforating veins develops, 
the overflow or safety vent into the deep veins 
is taken away and nutritional disturbances 
tend to become more profound. One may 
expect, therefore, to find ulcers not only riding 
upon the large veins in the usual way but 
tending toappear in the region of the perforat- 
ing veins. The accompanying photograph 
(Fig. 1) illustrates the earliest stage of such 
an ulcer. It is seldom, indeed, that in very 
advanced cases of varix there is not some in- 
competence of the perforating vessels. The 
ulcers found under these conditions differ 
in no essential particular from those of pure 
varix except that they may bear less local 
relation to the varicose surface veins. 
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Ulcers of surface varix (postphlebitic type) 
complicated by varicosity of the perforating 
veins. The ulcers which follow phlebitis differ 
very decidedly from all others. The effect 
of the phlebitis following childbirth, fevers, 
and intra-abdominal operations is suddenly 
to destroy the valves of the vein (nearly al- 
ways the internal saphenous and its tribu- 
taries) in which the inflammation occurs. 
The lumen is restored but the usefulness of 
the vein is lost. It remains usually a hard, 
straight, invisible, but palpable cord, through 
which back pressure from above is maintained 
as readily as in the case of the typical varicose 
vessel. If the inflammation has penetrated 
into its finer ramification, the changes in the 
leg may be considerable — the fat extensively 
indurated and the deep fascia thickened and 
scarred. But whether because of the sudden 
strain upon them of caring for the surface 
circulation during the period that the main 
internal saphenous trunk is closed, or because 
they themselves are directly involved, the 
perforating veins very generally dilate and 
allow the blood of the deep veins to leak 
toward the surface increasing the confusion in 
the surface system. Moreover, it seems quite 
likely that, as a result of the inflammatory 
reaction, the lymphatic circulation is at least 
locally crippled. I have even seen one in- 
stance of fairly well developed elephantiasis 
of the entire leg for which repeated attacks 
of phlebitis were clearly responsible. In 
other cases the tendency of considerable 
areas to become oedematous has appeared to 
be due to lymphatic rather than venous stasis. 

The ulcers which occur, often within a few 
weeks or months after the patient is on his 
feet, are particularly malignant. They are 
often multiple, they have no relation to any 
visible veins (no varicose veins are visible in 
any case), and little or no tendency to heal 
even upon rest in bed. There is evidently an 
interplay between infection and venous stasis 
somewhat different from that of the more 
common type of ulcer, and there is evidence 
that infection may persist in the leg for months 
or years entirely apart from the ulcer as well 
as in its immediate vicinity; for in excising 
the veins originally the seat of phlebitis, one 
is disagreeably conscious of stirring up an 
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old infection and leaving areas of reddened 
cedematous skin for considerable distances 
about wounds which may have healed by 
first intention. Excision of ulcers of even a 
few months duration leads one through in- 
filtrated oedematous tissue often to a depth 
of one to two centimeters, and when the 
leathery base of the ulcer has been excised a 
high wall of inflamed tissue surrounds the 
spot. The wall soon melts under the influ- 
ence of the removal of the infected area, leav- 
ing a softer surface surrounding, and almost on 
a level with, the base of the excised ulcer. 
Finally, the part played by the perforating 
veins is frequently demonstrated by the pres- 
ence, beneath the sole leather base of the ulcer, 
of a huge, dilated, incompetent, perforating 
vessel. 

The essential characteristics of the ulcer of 
postphlebitic varix are the following: It 
always occurs (if at all) within two years and 
generally within six months of the phlebitis: 
its origin is betrayed by the history, and by 
the presence of hard, small, straight, and gen- 
erally invisible veins in the calf and thigh: 
it soon develops a firmly indurated base and is 
surrounded by a zone of thickened and irritat- 
ed skin: there will often be found in other 
parts of the leg in which it is situated, areas of 
cedema and induration as residual evidence 
of a very general infection of the subcutaneous 
tissues: it shows little or no tendency to heal 
under palliative treatment. 


TREATMENT 

Theoretically the excision of all varicose 
ulcers is ideal, but practically is impossible, 
and after the efficient removal of varicose 
veins, a comparatively small number of cases 
are left which demand the radical treatment. 
One may perhaps outline the conditions which 
do not demand excision, admitting that there 
are cases in which excision is optional with 
the operator, and that there is always a border 
line group in which general considerations 
must influence treatment. Finally, one may 
formulate the circumstances in which excision 
of ulcer is demanded for cure. 

Ulcers accompanying surface varix. These 
are quite definitely the simplest type with 
which to deal and rarely demand excision. 
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They are generally small, lie directly over a 
large vein or group of veins, and heal readily 
when the stagnant column of blood above 
them is done away with. The veins should, 
however, be removed down to the ulcer, and 
so thoroughly that there is no opportunity 
for the establishtnent of a new channel to it. 
The ulcer should be excised with the vein 
when it is high in the calf (inasmuch as the 
vein should be excised well down the calf and 
it is obviously inadvisable to transsect an in- 
fected ulcer), and when it lies upon a narrow 
group of sclerosed, adherent vessels whose 
removal is in any case demanded. If it is 
small and surrounded by healthy skin which 
promises to heal soundly, excision is optional. 

In long-standing cases of the same type, 
excision of ulcers is apparently desirable, 
but owing to the huge area which must be so 
treated (practically the whole calf), skin graft- 
ing is particularly difficult. There is also a 
matter about which I confess to complete 
ignorance, namely, what will become of the 
lymphatic circulation after most of the tissue 
superficial to the muscle has been removed. 
I have seen a nearly complete ring of ulcer 
about the leg over two inches in width ex- 
cised and grafted with excellent effect, but 
feel that this may be a hazardous procedure. 
Therefore, where a huge area of infiltrated 
tissue partly or wholly covered with ulcers is 
present, I believe it is wisest to excise the 
varicose veins down to the ulcer area, and 
at a subsequent operation to remove as much 
of the diseased skin as remains unhealed 
some months after the patient is again out and 
about. If the operator wishes, he may try, 
at the first operation, to pick out a particularly 
diseased area and excise it. He may, however, 
accomplish little in this way, and by giving 
the patient the impression that the operation, 
though apparently unsuccessful, has been 
sufficiently radical may prejudice him against 
a future procedure. It must be understood 
by the patient in these difficult cases that 
an operation must often be performed in more 
than one stage. 


PROTOCOLS OF CASES ILLUSTRATIVE OF ULCERS 
ACCOMPANYING SURFACE VARIX 

CasE1. J. J. K., No. 2292, male, age 48; 

marine engineer. Gradual enlargement of veins of 
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Fig. 1. B. S., No. 2053. Pre-ulcerous condition. 
Note pigmented area partly over vein in lower leg. At 
operation a varicose perforating vein was found under the 
center of the pigmented skin. 


both legs for 8 years. Pigmentation of middle 
lower leg. Ulcers developed 3 years ago on right 
leg and 2 years ago on left as a result of trauma. 

Wassermann, negative; ‘Trendelenburg test, 
both legs —veins fill at once; constriction test, both 
legs — veins fill in 1 minute with additional impulse 
on release of constriction. 

Diagnosis. Pure surface varix. 
(Fig. 2.) 

Operations, January 9, 20, 1915 (one leg at a 
sitting). Complete excision of varicose veins down 
to ulcer area. On right leg, incisions above and 
below ulcer. 

Result. Immediate, excellent. 
excellent. Bruises healed well on shins. 
comfort. No reappearance of veins or 
(Fig. 3.) 

CasE 2. J. J. D., No. 4329, male, age 62; 
lumberman; sailor. Gradual enlargement of veins 
of both legs 40 years ago. Ulcers on and off for 35 
years following crush of both legs. Long periods of 
healing. Has been skin-grafted. 

Wassermann, negative; Trendelenburg test, filling 
immediate; constriction test, filling in about a 
minute, both legs, but extensive scars and in- 


Varicose ulcer. 


Late, 18 months, 
No dis- 
ulcers. 


Fig. 2. Case 1, J. J. K., No. 2292. Surface varix. 
Ulcers of several years’ standing in well developed pig- 
mented areas tributary to immense varicose veins. 


flammatory reaction make this test of doubtful 
value. 

Diagnosis. Surface varix. 
of perforating veins. (Fig. 4.) 
Operation, March 11, 1916. 
excision of veins down to ulcer area. 

Scars almost invisible. 

Result. Immediate, see Fig. 5, photograph taken 
five weeks after leaving hospital. This is not to be 
considered final and the patient is to return for ex- 
cision of such ulcers as may recur. He is con- 
sidered to be still under treatment. 


Question of varicosity 


Usual _ bilateral 
Good healing. 


Summary of the treatment of ulcers accom- 


panying surface varix. This is in the main the 
treatment of the varicose veins. Ulcers may 
be excised with the veins if failure to remove 
the ulcer means an incomplete removal of 
veins. In advanced cases the veins first 
should be removed. Large circumscribed 
ulcers upon a deep scar base may be excised 
with the veins and their bases grafted, but are 
better left until the effect of excision of the 
veins is known. In general, the greater the 
possibility of efficient removal of veins and 
the less indurated the ulcer the less is the 
necessity for excision of the ulcer. 
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. K., No. 2292. One and one-half 
The oblique scars in the groins 


Case 1, J. J 
years after operation. 
barely show. 


Fig. 3. 


There have been 31 cases classed under 
this heading in the Brigham series. Includ- 
ing cases operated upon as late as 5 months 
ago, 26 have been traced; 23 are well; 1 is 
unimproved;' 2 are still under treatment. 

Ulcers accompanying surface varix com- 
plicated by varicosity of the perforating veins. 
The treatment of the smaller portion of this 
group, the cases of non-inflammatory origin, 
does not differ in principle from that of ad- 
vanced surface varix pure and simple. Inas- 
much as wide areas of skin may be ulcerated, 
careful excision of veins is primarily indicated, 
and the question of excising ulcers must rest 
upon the results of the excision of veins. 
Operations may have to be performed at sev- 
eral sittings after the great saphenous vein 

1 This patient writes that he suffers from the same symptoms which 
brought him to the hospital. At this time time he had a small ulcer 
over the inner malleolus which it was considered inadvisable to excise. 
He has not returned for examination. 

2 Of these one is a hard drinking man with very acute infected ulcers 
of large size. A portion of the ulcer area was excised with the veins and 


though improved, the patient so far has not returned for further treat- 
ment, The other is Case 2, described above. 
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Surface varix of 
Advanced stage of scarification and 


Case 2, J. J. D., No. 4320. 
very long standing. 
ulceration. 


Fig. 4. 


and its tributaries have been extirpated in the 
thigh and upper calf. 

The treatment of the more interesting and 
important postphlebitic cases depends upon 
the recognition of the underlying condition. 
They have probably been classed as syphilitic 
by many, unless Wassermann reactions have 
been carried out, on account of the absence of 
visible veins, the pain and tenderness in the 
leg, and even the slight periostitis which may 
appear in an X-ray plate. The recognition 
of their real character is, however, most im- 
portant, for it has been demonstrated on 
several occasions in this series that removal 
of the varicose veins will not cause the ulcer 
to heal, and, in one instance, that excision of 
the ulcer without removal of the veins is 
followed by recurrence. Moreover, even if 
the veins and ulcer are both excised, certain 
precautions must be taken in the convales- 
cence, or recurrence is probable. 

The treatment which I have found most 
successful necessitates a rather prolonged stay 
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Three months 
Ulcers healed and scars in lower legs 
Patient is to return for excision of any re- 


Pig. 6: Case 2, }.. J. 
after operation. 
barely show. 
curring ulcers. 


D., No. 4320. 


in the hospital. The patient is kept in bed 
until the maximum reduction of oedema and 
inflammatory reaction about the ulcer has 
taken place. The ulcer is kept as clean as 
possible. It need not and never will be healed 
in the week or ten days which is required. 
The excision of veins is performed in the usual 
way but with every precaution against sepsis 
and trauma — oblique incision in the groin, 
division of the great saphenous vein together 
with its high entering branches at the saphe- 
nous opening, stripping of the vein in the 
thigh, and dissection by narrow, full thickness 
flaps in the calf down to the upper limit of the 
ulcer area. The ulcer should be excised at 
this time and that with the most painstaking 
gentleness and thoroughness. The incision 
about the ulcer is drawn one centimeter 
from its border and is beveled toward its 
center so that the skin graft may be carried 
smoothly to the skin margin. When the 
cut has been carried to the level of the tissues 
on which the sole leather base of the ulcer 
rests whether this base be fat, muscle sheath, 


Fig. 6. Case 3, M. M., Nos. 3 and 1856. Postphlebitic 
varix. Shows appearance of skin graft several years after 
the excision of veins and ulcer. The skin graft was in- 
complete but remains in place. The new-grown skin has 
broken down. 


or periosteum, one edge of the ulcer is turned 
up, seized with tenacula, and the dissection 
carried under it from one direction. Particu- 
lar attention must be paid to doing away with 
all scar tissue, including the underlying scle- 
rosed veins, down to the deeper tissues. If, 
as is often the case, a great incompetent per- 
forating vein is found emerging from the mus- 
cle, it is ligated with fine catgut. The small 
perforating arteries are clamped with fine 
hzemostats so as to traumatize only the small- 
est amount of tissue and are tied with catgut. 
Whenever possible, bleeding is controlled by 
pressure only. 

If these precautions are observed, the base 
of the depression is composed of healthy tissue 
satisfactory for skin graft. Whether the 
graft shall be made at once is, perhaps, open 
to question. I have usually Thiersch-grafted 
at once, but when I have waited for granula- 
tions to form and grafted about ten days later, 
I have been almost equally well satisfied. 
Provided the whole surface is covered with 
large, fairly thick pieces of skin, the exact 
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Post- 
Note absence 


Case 4, M. N., Nos. 416 and 4670. 


Fig. 7. 
phlebitic varix. 
of visible veins. 


Before first operation. 
(Previously published.) 
time of grafting may not be important. 
Thiersch grafts will take well on fat, muscle, 
periosteum, and even on tendon which has 
been vascularized by granulation tissue. 
They may be covered with fine, closely placed 
strips of rubber tissue held to the skin by 
chloroform, and a soft elastic dressing of 
shaken gauze may be bandaged over the de- 
pression. We have considered it necessary 
to dress such grafts as early as the fourth day. 

Subsequent convalescence may or may not 
be prolonged, according to the amount of 
inflammatory reaction in the leg in general 
and about the ulcer in particular. One of 
our cases taught us the danger of allowing a 
patient apparently soundly healed to get 
rapidly upon his feet. This was an instance 
(see protocols, Case 5) of very marked indura- 
tion of the deep fat and fascia of the back of 
the calf. The skin graft had not taken com- 
pletely and perhaps one-fourth of the grafted 
area had subsequently been covered with new- 
grown skin. The patient left the hospital 
with some swelling of the leg which soon in- 
creased remarkably. The whole calf became 
indurated and the new-grown skin (not the 
actual skin graft) sloughed. When the re- 
current ulcer had been successfully regrafted 
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Two and 


Case 4, M. N., Nos. 416 and 4670. 
one-half years after operation at which veins but not ulcers 


Fig. 8. 


were excised. Right leg well. Ulcer on left leg as before. 
the patient was given massage while slowly 
getting about again. This time the leg re- 
mained in good condition and has since re- 
mained well.! It seems wise, therefore, to 
consider two to three weeks the period of 
complete rest in bed, to institute massage and 
passive motion during the last part of this 
time and subsequently to continue massage 
while the patient is getting about. Cyanosis 
of the graft and oedema of the ankle are fair 
indications that the patient is going too fast. 
In any case active or passive motions in a 
dependent position are less dangerous than 
allowing the leg to rest limp on the floor. 
The variations in treatment making for 
success or failure in this kind of case are illus- 
trated by the following protocols. The pro- 
portion of successes and failures so far as they 
are now known are given below. By prefer- 
ence, several cases illustrative of causes of 
1 Since this paper was written there has been a second but very mild 
recurrence of the oedema and redness of the back of the calf. This is 


being treated with paste bandages without interrupting the patient’s 
occupation (Case 5). 
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” \Perlosteum 
Tendon 
Muscle 


Case 4, M. N., Nos. 416 and 4670. Shows area 
Note thickness of scar-tissue 

A varicose perforating vein 
Muscle and ten- 


Fig. 9. 
left after excision of ulcer. 
border and beveling of edges. 
has beeen tied in the center of the area. 


don are left covered with a thin layer of fascia. Trans 
verse scar of former operation is shown. 
failure have among others been selected. 


Other cases with illustrations have previously 


been published.' 


CasE 3. M. M., No. 3, No. 1856, female, age 4o. 
Sixteen years before first entrance had “milk leg”’ 
(left) after pregnancy. An area like a ‘blackish 
bruise”’ appeared in lower left calf. A year later 
an ulcer developed there and has existed practically 
ever since. . 

At first entrance a tight band of indurated oede- 
matous scar-tissue surrounded lower left leg. Very 
foul ulcer in its midst on inner side of calf. No 
visible enlarged veins on left leg. Right leg presents 
dilated tortuous varicose veins. 

Trendelenburg test, both legs — filling immediate. 
Constriction test, right leg, filling in 20 seconds; 
left leg, impossible to detect filling of hard veins. 

Diagnosis. Right leg, surface varix, complicated 
by varicosity of perforating veins. Left leg, same 
but of postphlebitic type. Varicose ulcer. 

Operation, February 1 and 8, 1913 (one leg at 
sach sitting). Complete excision of veins, wide flap 
dissection of calves. Immediate healing. 

Result. Right leg remains well. Left, ulcer 
immediately recurred. Operation, October 3, 1914. 
Ulcer excised and partly skin-grafted. Grafted 
area has remained healed. Area covered by new- 
grown skin has again broken down (Fig. 6). Con- 
dition remains same at present. 

This case illustrates the failure of excision 
of veins alone to cure such an ulcer. It 


1 The operative treatment of varicose veins and ulcers, based upon 
a classification of these lesions. Surg., Gynec. & Obst., 1916, xxii, 143. 
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Case 4, M. N., Nos. 416 and 4670. Same leg 
Note leveling of skin edges. 


Fig. 10. 
four weeks after grafting. 


shows that skin grafted is likely to remain 
sound when skin grown by patient over an 
ulcer will break down. The patient could be 
cured by another graft but has refused. She 
is comfortable and is satisfied with her present 
condition. 

CasE 4. M. N. (previously published in part), 
No. 416, age 32, female. History of severe burn 
and probable double phlebitis as a child of 8. Was 
told that she had varicose veins at 15. Five years 
ago ulcer developed upon a furuncle of the lower left 
leg. Three years ago ulcer on right leg. At this 
time came to Brigham Hospital (Fig. 7). Examina- 
tion showed typical postphlebitic varix, involvement 
of perforating veins. Operation, October 1, 1913. 
Veins excised but not ulcers. Result, immediate 
healing. Returned May, 1916, with report that 
right leg had remained well but ulcer on left had 
recurred (Fig. 8). 

Wassermann ++ (no history obtainable). 

Operation, May, 1916. Ulcer excised (Fig. 9) 
and Thiersch grafted. Good immediate healing, 
massage during gradual return to walking. Figure 
10 represents condition four weeks after operation. 
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Fig. 11. Case 5, M. M. C., Nos. 3597 and 3974. Post- 
phlebitic varix. Ulcer in unusual position. Back of calf 
indurated. No veins visible over entire leg. 


This case illustrates the danger of not ex- 
cising an ulcer of this character. The pa- 
tient’s syphilis is probably unimportant as 
the right leg healed before antisyphilitic 
treatment had been instituted. The patient 
may be considered as still under treatment 
but is likely to remain well. 

CasE 5. M. M. C., No. 3957, No. 3974, female, 
age 44. One year before entrance, following child- 
birth, had phlebitis in both legs. Six months later 
developed ulcers on outer side of right calf which 
have never healed. Back of calf indurated. Con- 
siderable discoloration about ulcers (Fig. 11). 
Wassermann, negative; Trendelenburg test, filling 
in 2 to 3 seconds; constriction test, filling in 25 to 30 
seconds. 

Diagnosis. Surface varix, with varicosity of 
perforating veins, postphlebitic type. Varicose ulcer. 

Operation, October 2, 1915. Usual excision of 
veins. Excision of ulcer with Thiersch graft. Con- 
siderable inflammatory reaction of back of leg. 
Portion of graft sloughed but ulcer healed by new- 
grown skin. 
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Case 5, M. M. C., Nos. 3597 and 3974. 


Fig. 12. Skin 
graft several months after operation. The back of the 
leg still has a tendency to oedema and infection. 


‘Result. Soon after leaving hospital new-grown 
skin broke down but grafted skin remained. Whole 
lower leg swelled. 

Re-entered hospital. Operation, December 16, 
1915. Re-excision and skin graft of ulcer. Gradual 
return to walking, with massage. 

Result (Fig. 12). Perfect healing and patient re- 
mained well for six months. An ulcer has appeared 
on the other leg which has not yet (by patient’s re- 
quest) been treated. Recently there has been a very 
mild return of the redness and oedema of the back 
of the calf and the patient is being treated by paste 
bandages. 


This case illustrates the necessity of especial 
care of the circulation (massage, etc.) during 
convalescence. 


CAsE 6. E. A. L., No. 4060, male, age 42, a 
bricklayer. Four years before entrance had a double 
phlebitis following pneumonia. Two years later, 
ulcers appeared on both legs (Fig. 13). 

Wassermann, negative. X-ray shows periostitis 
and myostitis ossificans. Trendelenburg test, filling 
in 5 seconds (both legs); constriction test, filling in 
10 seconds (both legs). 
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A. L., No. 4060. 
Veins almost unnoticeable. 


Fig. 13. Case 6, E. Typical ulcers of 


postphlebitic varix. 


Diagnosis. Typical postphlebitic varix. Varicose 
ulcer. 
Operation, January 11, 1916. Usual complete 


excision of veins down to ulcer area. Excision of 
ulcers 17 days later with Thiersch graft. 

Result. Perfect graft on right. Secondary graft 
(partial) necessary on left. In hospital 3 months. 
Discharged in paste bandages. Figure 14 shows con- 
dition at discharge. 

On June 17, 1916, grafts were in excellent con- 
dition. Some swelling of upper calf. (Patient was 
working long hours and drinking hard.) 

Summary of treatment of ulcers accompany- 
ing surface varix of postphlebitic type. ‘This is, 
in the main, the treatment of the ulcer. The 
great saphenous system must be extirpated, 
but great care must be taken against undue 
traumatism, and a too vigorous dissection 
may be followed by prolonged swelling and 
even the formation of new ulcers. Ulcers 
must be removed in such a way that skin 
grafts may be completely substituted for the 
excised tissue. The treatment must be 
suited to the individual case, but in general 
immediate skin grafts give the best results. 
Convalescence must be considered slow, and 
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Case 6, E. A. L., 
Surrounding skin is now practically level with 
Some cedema of upper calf. 


Fig. 14. No. 4060. Five weeks after 
operation. 


the graft. 


care taken to promote the circulation of the 
leg while the patient is resuming his usual 
occupation. It is important that the patient 
should realize that a good result cannot be 
expected without the closest co-operation 
with the surgeon. 

There have been 25 cases of ulcer accom- 
panying surface varix complicated by vari- 
cosity of the perforating veins, both non- 
inflammatory and postphlebitic in origin. 
Twenty-one have been traced; 13 are well; 
1 is improved'; 3 are unimproved’; 4 are still 
under treatment.’ 


1 The case reported as improved has been described (Case 3). 

2 These cases counted as unimproved are: (1) an instance of post- 
phlebitic ulcer, multiple, in a young man. The probable duration of 
treatment was described to him but after one operation, as a result of 
which he was apparently improved, he refused further treatment. 
(2) A stout woman with double varix. The case was wrongly classified 
and ulcer was not excised. The patient has promised to come for fur- 
ther treatment. (3) An atypical case having the appearance of post- 
phlebitic varix, but with no history of phle ebitis. The ulcer was trans- 
sected in the removal of the veins and the incision through it has never 
completely healed. The patient refuses further treatment. 

3 The cases still under treatment are: (1) a recent postphlebitic 
ulcer (both legs, C sase 6), the outcome of which is not rf owe (2) an 
ulcer of 13 years’ standing, no phlebitis, the ulcer was excised and 
not satisfactorily grafted. but since the patient has been treated by jelly 
bandages, the general condition of the leg is steadily improving; (3) a 
postphlebitic ulcer of long standing (Case 4) which required a second 
operation, but which may be considered cured; (4) Case 5 which bids 
fair to be well. 
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Fig. 15 (atleft), C.A.F., Nos. 3488 and 4559. Ulcer of one 
year’s duration, resulting from trauma and infection. Sub- 
sequent to the time of taking this photograph, the entire 
scarred area broke down. 


Fig. 16. C. A. F., Nos. 3488 and 4559. Four months 


after excision and skin graft. 


Chronic leg ulcers of traumatic or infectious 
origin. Of the five cases originally included 
in this series, two should not, perhaps, be 
placed in this category. The first of these 
two was an elderly woman suffering from 
diabetes. Her ulcer, though situated in the 
usual position of varicose ulcer, was thought, 
as no veins were visible, to be of diabetic 
origin. It was excised and grafted with 
apparent success but soon recurred, and a 
more careful questioning showed that the 
patient had suffered from a ‘“‘milk leg’? some 
years before. Probably the ulcer arose 
principally as a result of phlebitis. The sec- 
ond of the two was a very heavy man of fifty 
whose leg had been crushed in an elevator the 
year before. The compound fracture healed 
in fair position but an ulcer remained. Ex- 
amination disclosed small, rather hard, varicose 
veins of a postphlebitic type. Since re- 
moval of the veins the leg has healed, leaving 
a very deforming scar. Neither of these 
cases can be said to be of traumatic or in- 
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Fig. 17. 


C. R., No. 3694. 
phlebitis and cellulitis. 
and increase in size of right calf over left. 


Ulcers resulting from local 
Note pigmented area about ulcers 


fectious origin, yet neither would generally 
be considered a varicose ulcer. The first 
might perhaps have been cured had excision 
of the veins been more promptly recom- 
mended. The cure of the second cannot 
necessarily be attributed to excision of the 
veins. Each illustrated a mixed type which 
should be kept in mind. 

Of the other three cases, two were straight- 
forward cases of obstinate ulcer of large ex- 
tent, following, in one instance, compound 
fracture fifteen years before, and in the other 
an infected hematoma of the popliteal space. 
In each the Wassermann reaction was nega- 
tive. Excision of the ulcer, including a very 
thick, leathery, avascular base, proved cura- 
tive, and immediate Thiersch grafts were 
satisfactory in every way. It was noticeable, 
however, that the graft in the case of popli- 
teal ulcer (Figs. 15 and 16) showed a ten- 
dency to slough while the patient lay on his 
back but improved immediately when he was 
kept for the most part on his face. Both 
cases illustrate, as in varicose ulcer, that 
healing, which has failed to follow the pallia- 
tive treatment, occurs when the heavy scar- 
tissue base of the ulcer is removed, and in this 
connection I should like to enter a protest 
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against the so-called scarification of such 
ulcers, for this it seems to me can only result 
in the end in making more fibrous the base of 
the ulcer. 

The fifth and last case was one of ulcer of 
both legs. Sixteen years before entrance of 
the patient, following childbirth, suffered 
from swelling of both lower legs, especially 
the right. Local areas of pigmentation de- 
veloped later and seven years ago an ulcer 
appeared inside the right calf. A year ago 
a similar ulcer appeared on the left (Fig. 17). 
The patient was so excessively fat that no 
veins could be seen or felt, but from the his- 
tory it was judged that a postpartum phle- 
bitis had occurred. Exploration of the right 
leg failed to show, however, any abnormality 
of the surface veins except in the immediate 
vicinity of the ulcer itself. Here the veins 
were thick walled and almost obliterated, 
but the most striking abnormality was the 
very general scarification of the subcutaneous 
fat and deep fascia of the calf. The ulcer was 
so small, the area of pigmentation and in- 
duration so large, and the inflammatory re- 
action in the calf so general that any idea of 
excising the ulcer was abandoned and the 
lowest incision packed with gauze. Sub- 
sequently the granulating surface was skin 
grafted. 

Some months later the left leg (the one not 
disturbed) was healed and well, but the right 
presented a number of new ulcers similar to 
the first. In fact, the right leg had apparently 
been made worse by operation. This result 
might, I believe, have been foreseen and in- 
dicates that, as in cases of typical great saphe- 
nous phlebitis, dissection of once inflamed 
areas in the calf must be most cautiously 
performed. In other words, if the area al- 
tered by the previous inflammation cannot 
be excised it should be treated in a palliative 


way, by rest, by massage, and by bandaging. 
The difficulty may quite possibly lie with the 
lymphatics and the condition may be one of 
elephantiasis. 

In summing up the treatment of chronic 
leg ulcers not obviously of varicose origin, 
it may be said that when well defined, of any 
considerable size, and presenting a hard scar 
base, they are best treated by radical excision 
and skin graft. When they are a manifesta- 
tion of a general previous infection of the 
subcutaneous tissues (and local veins) of the 
lower leg they should be conservatively 
treated by measures tending to improve the 
surface circulation. 


CONCLUSIONS 


1. Varicose ulcers take origin in profound 
nutritional disturbances attributable — to 
varicose veins, but their incidence and de- 
velopment are profoundly influenced by 
trauma and infection. 

2. Varicose ulcers arising from the fa- 
miliar type of surface varix run a chronic 
course and are generally healed by adequate 
removal of varicose veins. 

3. Varicose ulcers dependent upon post- 
phlebitic varix are characteristically  dif- 
ferent from the first class in appearance, 
rapid in development, always intractable to 
palliative treatment, generally incurable by 
the removal of varicose veins alone, and must 
be excised to be cured. 

4. The lower leg, once the seat of phlebitis, 
must be most carefully dissected, and evéry 
means should be employed to improve, during 
a protracted convalescence, the circulatory 
conditions in the leg. 

5. Chronic ulcers originating in trauma and 
infection should, if well defined, be excised 
and grafted. 
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OT long ago it was thought that gall- 

stones could not be roentgenologically 

visualized, and considerable doubt was 

expressed when, in 1913, I reported the 
accomplished fact in a series of forty-eight 
cases. European roentgenologists who frank- 
ly testified to their failure to demonstrate 
gall-stones, expressed to me the opinion that 
American gall-stones must contain a larger 
proportion of calcium salts to cast the neces- 
sary shadows. These times are past, and, 
with improved technique and instruments, a 
considerable proportion of gall-stones no 
longer escape the experienced roentgenologist. 

Similar advances may now be anticipated 
almost any day. Prof. Joseph W. Pryor, of 
the University of Kentucky, recently de- 
livered a lecture before the faculty of the 
Battle Creek Sanitarium, showing by means of 
roentgen slides that the carpal bones in the 
foetus and young children of the female sex 
develop earlier than those of the male sex, 
and stating the periods at which they do so. 
He threw out the ingenious hint that, with 
further improvement, the development of the 
carpal foetal bones might be observed roent- 
genologically in the uterus, thus affording 
a means of determining the sex of the child 
before birth, their development proceeding 
more rapidly in females than in males. I 
pointed out in the discussion that roentgen- 
ology was still far away from the routine 
accomplishment of such a diagnosis; but that 
under favorable conditions we are now able 
to visualize the foetal head, spine, pelvic bones, 
and the principal long bones, in the order 
named. ‘This brings me to the subject of the 
present paper, in the discussion of which it 
seems proper to consider the possibility of 
diagnosing monsters before birth. 

The importance of such a diagnosis can 
hardly be overestimated, especially when con- 
sidered in conjunction with the present status 
of cesarean section. As indications and 
technique have advanced, the operation is 


1Read by invitation before the Chicago Gynecological Society, September 15, 1916, 


conceded to be justifiable in a fairly wide 
range of cases, but it is doubtless also true 
that, as Professor De Lee suggests, the opera- 
tion is now somewhat overdone. It is here 
that roentgenology has an important new 
field to elaborate and, as technique is im- 
proving, the value of the roentgen method is 
of progressively greater importance as a 
means of determining the presence of a 
monster. It would be an unfortunate occur- 
rence if a caesarean section were resorted to 
for the delivery of what proved to be a 
monster, and although the presence of an 
anencephalus might be suspected from the 
clinical history and physical findings, roent- 
genology is as yet the only positive means of 
preventing a possible catastrophe in this 
respect. 

In this connection, the question arises as 
to the injury, if any, that an X-ray examina- 
tion might inflict on mother or child. I have 
never observed any untoward effect on either 
mother or child; it is very difficult to imagine 
how injury could result from the short ex- 
posures that are now required to make ob- 
stetrical observations. In the days when 
half-hour exposures were required, it is easy 
to understand that the rays might have a 
damaging effect on the foetus; but now when 
the exposure is only a fraction of a second, it 
is diflicult to see how there can be any dam- 
age to mother or child. I have carried out 
prolonged investigations on the colon, ex- 
posing the pelvis again and again in pregnant 
women, varying from the first two or three 
months of pregnancy to nearly full term, 
without noting any untoward effect whatever, 
although I carefully watched for it. 

I want to emphasize this point particularly, 
in view of the fact that it has come to my 
knowledge that some sectarian hospitals re- 
fuse to permit the application of the roentgen 
ray to pregnant women, even for diagnostic 
purposes, in the mistaken belief of possible 
interference with the work of God by doing 


(For discussion see p. 389.) 
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Roentgenogram of pelvis (in vivo) showing 
Note that the head shows very 


Fig. 1. 
foetus at eighth month, 
distinctly, as well as many other of the foetal osseous 


structures. Normal case. 


injury to the foetus. This erroneous notion is 
also held by many laymen 

The monstrosity which will be most easily 
discovered is the anencephalic, because the 
foctal head shows earliest and plainest. This 
monstrosity ought, therefore, to be discovered 
in every case. The rounded shape of the 
head is conspicuously absent, even in plates 
which show distinctly the spinal bones, the 
bones of the base of the skull and of the face. 

Sometimes help may be afforded in settling 
the question of possible death of the foetus if 
carefully made plates show distinct shadows 
indicating that, during a certain interval, no 
growth has occurred. Failure on the part 
of the mother to feel foetal movements is one 
of the signs of foetal death, but does not 
positively indicate it. 

In the following case, I successfully diag- 
nosed anencephaly before birth, the diagnosis 
being based upon the roentgen appearances. 
I believe this a unique case, for a careful 
search of the literature has failed to disclose 
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Fig. 2. 
uterine, in vivo). 
unusual appearance of the bones of the face and base of the 
skull. 


Roentgenogram of anencephalic foetus (intra- 
Note the absence of the cranium, and 


the report of a similar instance. I am quite 
sure that many forms of teratocephalus, 
teratomelus, and double monsters can like- 
wise be roentgenologically distinguished, and 
possibly also some forms of hemiterata and 
spina bifida. 


Mrs. X, para III. The first two children were 
normal in every respect. Nothing unusual oc- 
curred in connection with the delivery in either 
instance. The early months of the present preg- 
nancy had passed without any untoward event. 
Foetal movements were felt at the usual time, but 
the attending physician was unable to make out the 
foetal heart-sounds. The placental sounds were 
loud and the amniotic fluid seemed excessive. It 
was thought that these two factors might have pre- 
vented the detection of the foetal heart sounds. 
Another month passed, yet in spite of prolonged 
and repeated efforts to hear the foetal sounds, none 
could be made out. 

At about the seventh month the patient was re- 
ferred to me for obstetrical examination. The 
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abdomen was large, almost as large as one would 
expect at term. The fundus had within a few days 
descended several inches. The foetal movements 
which had been felt normally for several months 
had disappeared during the last few days. The 
patient attributed the disappearance of movement 
to a fall and had become worried over this condition. 

On external examination it was difficult to make 
up one’s mind whether the case was one of head or 
breech presentation. On vaginal examination one 
seemed to palpate the breech. Again an effort to 
hear the foetal heart sounds was a failure. I there- 
fore suggested an X-ray examination for the purpose 
of determining the position of the foctus. A number 
of roentgen plates were made, some of which proved 
very satisfactory, showing the outline of a foetus 
much smaller than one would expect, considering 
the size of the abdomen. ‘The cranial bones were 
conspicuous by their absence, whereas the bones 
about the face and the base of the skull seemed 
unusually prominent. The spinal bones were easily 
discernible, as well as the pelvis, and the long bones 
of the arms and legs. 

Because of the conspicuous absence of the bones 
of the head and the unusual distinctness of the 
bones of the face, I gave an opinion that the case 
was one of anencephaly, and on the ground of the 
physical findings expressed my belief that the foetus 
was dead. But the patient had heard of other 
cases where, although the children were born at full 
term, the doctors had been unable to hear foetal 
sounds; so operation was declined for the time being. 

The patient’s general condition was good and it 
was therefore thought best to permit delay. I did 
not see the patient again until six weeks had elapsed, 
when the X-ray examination was repeated with 
identical findings. Even the size of the foetal bones 
was identical. No foetal movements had _ been 
noted, although the patient had felt certain contrac- 
tions which might have been uterine contractions. 
The diagnosis of death of the foetus was based upon 
the following facts: 

1. The persistent absence of foetal heart sounds. 

2. Cessation of foetal movements. 

3. Cessation of growth, determined both by com- 
parison of roentgenograms and by external mensura- 
tion. 

Milk had never appeared in the breasts at any 
time during this pregnancy and the patient felt 
perfectly well, except for a certain nervous appre- 
hension that something had gone wrong, this appre- 
hension being somewhat heightened by repeated 
examinations. Repeated tests of the urine and 
blood failed to show any abnormal findings. 

In view of the above, it was decided to induce 
labor. The patient was therefore brought to the 
operating room and preparations made to dilate the 
cervix. The internal os was already effaced. 
Dilatation had advanced sufficiently to permit the 
introduction of two fingers easily. A quantity of 
amniotic fluid escaped as the patient was placed in 
position for examination. This fluid was dark 
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brown and very foul smelling. I packed plain 
gauze into the cervix and vagina, after which the 
patient was given one cubic centimeter of pituitrin 
by hypodermic, and put to bed. Labor pains began 
at once and after three hours (10:30 p.m.) the patient 
was returned to the operating room, the packing 
withdrawn, and manual extraction of the macerated 
dead foetus accomplished in about fifteen minutes 
without tearing of the cervix. Bleeding was readily 
stopped, the uterus packed with iodoform gauze, and 
the patient returned to bed. 
The patient made an uneventful recovery. 


The foetus was examined by Dr. A. S. 
Warthin, of the University of Michigan, who 
has kindly furnished me with the following 
description: 

Female foetus. Length from vertex to breech, 
15 centimeters; full length extended, 27 centimeters; 
shoulder breadth, 8 centimeters; 18 centimeters of 
umbilical cord attached to umbilicus. Finger nails 
developed; toe nails less perfectly developed. Skin 
in part macerated and showing numerous patches 
of vernix caseosa. 

Typical “frog foetus.” Condition of cranios- 
chisis or acrania. Agenesia of cranial vault and 
of the upper portion of the posterior wall of the 
spinal canal, the upper cervical vertebre alone 
being defective (partial rachischisis). The com- 
plete defect would, therefore, be styled a cranio- 
merorachischisis. There is the usual caudal- 
cephalic shortening and bending of the spinal 
column due to compression from the caudal and 
cephalic ends, seen in the frog foetus, so that the 
head is drawn sharply backward and the face turned 
upward. There is deficient development of the 
forehead, with bulging of the eyes and relative over- 
development of the eyelids, giving the well-known 
“frog expression” to the face. The defect in the 
cranial vault is associated with a defect in the 
scalp, so that the floor of the base of the skull is 
exposed to view, covered with a delicate membrane 
containing strands of rudimentary nerve-tissue 
(anencephalus). This delicate membranous and 
vascular area is known as the area cerebrovasculosa. 
About it there is a narrow area epithelioserosa, and 
outside of this is the hairy zona dermatica of the 
scalp and neck region. The spinal canal can be 
seen through the delicate membrane of meninges and 
nerve-tissue. The spinal defect involves only the 
posterior wall of the upper three cervical vertebre. 

This is the most common form of monster. It 
is usually regarded as the result of undue pressure 
applied to the caudal and cephalic poles, most 
frequently from a tight amnion, but may be caused 
by pressure of fibroid, etc. 


Although, so far as I have been able to 
ascertain by inquiry and search of literature 
this is the only case of anencephaly which has 
been roentgenologically diagnosed before 
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Fig. 3. Photograph of the macerated anencephalic 
foetus after delivery. 


birth, the mere fact of pregnancy has been 
established in a number of cases by means of 
the roentgen method. Last year Dr. Monash 
referred to me at St. Luke’s Hospital a case 
for differential diagnosis between pregnancy 
and pelvic tumor. The serological test, 
which was considered perfectly reliable, 
having been made in the laboratory by a 
physician whose work stands high in this 
field, was quite negative, although the roent- 
gen examination indicated pregnancy of 
about four and one-half months. The ques- 
tion of differential diagnosis arose from the 
fact that no foetal movements could be felt. 
The patient was allowed to go on with her 
condition until toxemia began to manifest 
itself. Then Dr. Monash induced labor and 
delivered a macerated foetus of about five and 
three-quarters months. 

The following are a few notes bearing on the 
subject of roentgen diagnosis of pregnancy 
which I have culled from the literature: 

Imbert (1) reports a controversy between 
Dr. Tedenat and other physicians in regard to 
the differential diagnosis between pregnancy 
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foetus 


the anencephalic 


Fig. 4. Roentgenogram of 
after delivery. 
and tumor. Dr. Tedenat’s roentgen diagno- 
sis of pregnancy proved correct. 

Albert (2), as far back as 1899, showed a 
number of roentgenograms at a meeting of 
the German Society of Gynecologists, in 
which the foetal heads and some of the bones 
could be clearly seen. 

Muellerheim (3), likewise in 1899, showed a 
series of roentgenograms taken after death. 
They all showed pregnancy which was con- 
firmed at autopsy. Later he reported 22 
cases, in which pregnancy was roentgeno- 
logically diagnosed during life. 

Von Jaksch (4) states that he has repeat- 
edly succeeded in visualizing the gravid uterus 
from the second month. He used metal 
filters and rather hard tubes, the time of 
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exposure being from 12 to 15 seconds. In 
one of his cases where a clinical diagnosis of 
extra-uterine pregnancy had been made and 
the roentgen examination showed an intra- 
uterine foetus, the operation confirmed the 
latter. This author also emphasizes the fact 
that the roentgen method is harmless for 
these obstetrical purposes. 

Albers-Schoenberg (5), in reporting two 
successfully diagnosed cases of pregnancy in 
1904, thought that the roentgen method could 
hardly be used to determine the position of 
the child, but was valuable in determining 
twin pregnancy. 

On the other hand, Freund (6), in 1905, still 
stated that the foetal skeleton was not roent- 
genologically visible until the second half 
of pregnancy, but he believed in the possi- 
bility of recognizing deformed foetuses. 

In 1906, A. Sitzenfrey (7) reported the 
case of a woman with bulging abdomen which 
was clinically suspected- of containing a 
lithopedion. But as a roentgen examination 
showed only a dim shadow, a diagnosis of 
ovarian fibroma was made, which was con- 
firmed at operation. 

Lars Edling, in an article on ‘‘ Roentgen 
Diagnosis of Pregnancy” (16), states, on the 
ground of considerable experience, that a 
roentgen diagnosis in the early stages of 
pregnancy depends on the state of ossifica- 
tion, which is usually complete during the 
third month. In most cases, however, only 
parts of the skeleton can be seen. He also 
reports a case where the roentgen examina- 
tion failed to diagnose an existing pregnancy, 
probably owing to the presence of myomata. 
Another negative pregnancy diagnosis as 
against tumor was confirmed at operation. 
In one case a roentgen examination’ disclosed 
the fact that a foetus at the eighth month had 
turned on its head over night from a breech 
presentation the previous evening. This 
author also believes that pronounced cases 
of hydrocephalus and certain double mon- 
strosities may be roentgenologically recog- 
nized, although he has not examined any such 
cases. 

‘dling also made a successful roentgen 
examination of a twin pregnancy, except that 
it proved to be a case of triplets which he had 





SURGERY, GYNECOLOGY AND OBSTETRICS 


failed to notice. But he states the diagnosis 
could have been correctly made from the 
roentgenogram if the idea of triplets had been 
entertained at all. 

The differential diagnosis between extra- 
and intra-uterine pregnancy was established 
in 1903 by Sjoegren (33), although it was 
based on the wrong assumption that an 
intra-uterine foetus could not be seen on the 
plate, owing to the thickness of the uterine 
walls. 

In summarizing the results of the applica- 
tion of roentgenology to gynecology and 
obstetrics, Hermann Gocht, in the third edi- 
tion of his Handbook on Roenlgenology, 1908, 
regrets the fact that, so far as diagnosis is 
concerned, better results have not been ob- 
tained since writing on the subject ten years 
previously. However, at the present time 
it may be safely asserted that,.during the 
eight years which have since elapsed, roent- 
genology has even in the difficult field of 
obstetrical observation and diagnosis made 
important and satisfactory strides forward, as 
the case from my own practice, above cited, 
demonstrates beyond question. 
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HIS condition presents the most serious 

possibilities for operative treatment 

found in the pregnant woman. It, 

with rupture of the uterus and com- 
plete placenta praevia, forms a triad, where 
the urgency of hemorrhage may demand 
prompt and skillful attack to prevent death, 
primarily from hemorrhage or secondarily 
from shock or sepsis. 

The number of reported cases is small. 
Harris (1) in 1887, first reported a series of 
cases of primary laparotomy. ‘Ten years 
later he reported a series of additional cases 
(2). A summary of these 77 cases is tabu- 


1Read before the Chicago Gynecological Society, September 15, 1916, 


lated in Kelley’s Operative Gynecology. Ayres 
(3), in 1897, added 14 cases to this list. Sitt- 
ner (4), in 1900, from these and additional 
cases summarizes 121 authentic cases from 
1813 to 1900. In 1903 he added to this list 
15 additional reports, and in 1908 completes 
his summary to 1906 with the addition of 
43 cases (5). Horsley (6) in 1913, reports 
10 new Cases. 

Primary laparotomy, the term used by 
Harris, includes those operations upon ad- 
vanced extra-uterine pregnancy where the 
foetus is living. 

Secondary laparotomy, in advanced extra- 


(For discussion see p, 378.) 
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Fig. 1. (Author’s case.) 

uterine pregnancy is the operation that has 
been deferred from the death of the foetus 
for a period of weeks. 

To bring additional cases before you, I 
summarize the following nine reports and then 
add one in more detail, from the obstetrical 
service of the Cook County Hospital, through 
the courtesy of Dr. Henry F. Lewis. This 
case is, I believe, the first case to be reported 
in the Central West. 


Werder (7) December 14, 1898. Patient had 
history of early metrorrhagia and early persistent 
pain. Diagnosis was made upon superficiality of 
a transverse foetus on both abdominal and vaginal 
palpation. The placenta and sac were extirpated. 
The small thirty-six weeks child, with deformed 
arms and legs, lived only a few hours. The mother 
died in two days from haemorrhage and shock. 
The placenta was spread over a large part of the 
pelvis, making the ovarian and uterine vessels 
inaccessible. , 

Potocki (8) December 15, 1902. Primipara, 23 
years old, at end of fourth month, had symptoms of 
tubal rupture; sharp abdominal pain with syncope 
but no metrorrhagia. After a month in bed foetal 
life was felt, soon after this a similar intense attack 
occurred, also with bleeding. Disability continued 
until operation. Diagnosis by irregularity of the 
abdominal tumor and superficiality of foetal parts 
outside the palpable uterus. Total extirpation 
of sac and placenta; sac was very thin with only a 
small amount of amniotic fluid. It emerged from 
the isthmic portion of the left tube. Dense omental 
adhesions were present. Placental weight 1500 
grams. Child weighed 3130 grams, with cranial 
deformation. Both lived, though two years later 
the child was still mentally defective. 

Werder (7) October 7, 1907. Patient with history 
of early metrorrhagia and pain. At fourteen weeks 
a miscarriage of an intra-uterine foetus, and sub- 
sequently a curettement. At operation, the ectopic 





SURGERY, GYNECOLOGY AND OBSTETRICS 





(Author’s case.) 


lig. 2. 


sac was covered on the right side by peritoneum 
from the right broad ligament with immense finger- 
thick blood-vessels from the pelvis. These were 
ligated and tied; the sac was then opened and the 
child delivered. An entire removal of the sac and 
placenta was done ‘easy beyond expectation;” 
closure without drainage; easy convalescence; a 
female child 39 centimeters long, and deformed, 
quickly died. A uterine cast was expelled the fol- 
lowing day. 

Hood (9g) December 22, 1909. Patient age 28 
years. One pregnancy, 7 years before, with macer- 
ated baby, and infection. Present pregnancy: 
had six and a half months earlier what resembled 
labor pains and twice later, at two-week intervals, 
violent abdominal pain and faintness. In_ last 
month of pregnancy, hematuria was present, but 
no pain. The foetus emerged from a sac between 
layers of the right broad ligament. The placenta 
was partly on its anterior wall and partly on the 
uterus extending toward Douglas’ pouch. Only a 
portion of the sac and placenta could be freed. 
Therefore, marsupilization and packing followed. 
Clamps were left on the broad ligament 24 hours. 
Female child, seven and a half pounds, without 
deformity. There was prolonged drainage through 
a persistent sinus. ‘Three years after operation 
both mother and child are well and apparently nor- 
mal, but mother wore belt to prevent ventral 
hernia, although a secondary operation for the 
sinus had been done. 

Savage (10) June 9, 1910, New Zealand, operated 
on a primipara, aged 27. Married eighteen months. 
Had history of early pelvic pain, metrorrhagia, 
hospital treatment, perhaps with curettement. 
Three days before operation came to Auckland 
thinking that she was in normal labor at term. 
Rhythmical abdominal contractions could be seen 
and felt but were without any vaginal effect. Diag- 
nosis, based upon superficiality of foetus, on abdom- 
inal and vaginal palpation, was confirmed by uterine 
exploration. Operation showed upper two-fifths of 
sac covered by omentum and intestines; lower 
three-fifths by the uterus. Placental attachment 
was to these organs. Ligation of the omental 
vessels and of the right ovarian and uterine vessels 
was done, after the removal of the child. When the 
placenta was removed quickly, massive haemorrhage 
necessitated control by tamponade and drainage. 
Large placental masses appeared some days later 
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through the sinus. The wound healed in forty days 
and the patient returned home in seven weeks. 
Male baby, four pounds and ten ounces, fully 
developed but with slight torticollis and talipes 
equinovarus of right foot. Resuscitation at first 
with difficulty, and this was again required half 
an hour later. March 20, 1911, child weighed 22 
pounds, healthy, and deformity was much im- 
proved. 

Boquel (11) July 19,1912. Primipara, 26 years 
old, married ten years. Very abnormal pregnancy. 
Operation near term and during course of spurious 
labor. Omental and uterine attachment of very 
large placenta with three lobes and weighing 1200 
grams. It was removed with sac. Female child 
weighed 2900 grams; length 45 centimeters; without 
deformity. Uneventful recovery of both patients. 

Plauchu (12) October 12, 1912. Primipara, 26 
years old, married seven years. History of right 
iliac pain and slight metrorrhagia in first month. 
Second month, symptoms of tubal abortion, sudden 
abdominal pain and colic for three days without 
diarrhoea. Third month, symptoms of tubal rup- 
ture, still with pain, vomiting, shock, increased pulse, 
pallor, but no vaginal bleeding. After this confined 
to bed. Emesis two or three times per diem, and 
rather continuous pain. At five months the abdom- 
inal tumor at the height of the umbilicus was 
difficult to outline because of abdominal tension. 
The diagnosis was made of ruptured ectopic preg- 
nancy with hematoma encysted in Douglas’ pouch, 
and extending more or less up into the abdomen 
with a retroverted non-gravid uterus. One week 
later operated on because of difficulty of interpreting 
the findings. A median cyst was found unlike an 
ovarian cyst; incisions showed blood, amniotic fluid 
and a foetal part moving. A five months foetus 
weighing 900 grams, with marked deformity lived 
one hour. The removal of the sac and placenta 
preceded ligature-control of very free bleeding. 
“Very intense hemorrhagic shock,” but maternal 
recovery. 

Dubose (13) January 11, 1913. Negress, 35 
years old. Seven previous labors, no miscarriages. 
On previous noon had given birth to baby apparent- 
ly at full term, under care of midwife who recognized 
twins and summoned aid after futile efforts to 
effect delivery of the second child. Abdominal 
pregnancy with viable foetus was diagnosed at 
6 p.m. the day preceding operation. Large right 
ovarian amniotic sac was found, with pedicle from 
the top and upper posterior surface of the right 
broad ligament. This was ligated; only a few 
omental adhesions were found. Total removal of 
sac and placenta. ‘The blood lost did not exceed 
four ounces.” The extra-uterine child weighed two 
ounces more than the intra-uterine child. An 
uneventful convalescence followed, and all three 
patients were normal twenty-two months later. 

Cragin (14) May 4, 1914. Negress. Came in 
as normal labor without history of any abnormal 
symptoms from a pregnancy dated August, 1913. 
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Diagnosis was based on superficiality of parts on 
abdominal and vaginal examination, followed by 
digital exploration of the uterus. The sac was 
attached to the left tube and posterior side of 
uterus and was surrounded almost everywhere with 
adhesions to the omentum and coils of intestine. 
After foetal removal, examination showed the chief 
blood supply could be ligated. This was done and 
the sac and placenta removed, together with the 
left tube. Closure without drainage. Secondary 
vaginal drainage on the fifth day because of accu- 
mulated fluid and leucocytosis. Recovery after one 
month’s stormy convalescence. The child weighed 
six pounds, seven ounces, and showed some flatten- 
ing of the face and an everted right foot. 

Cook County Hospital Case. Mrs. Celia P. was 
admitted to Cook County Hospital at 6:00 p.m., 
October 4, 1915, on the Obstetrical Service. She 
gave the following history: Age 36 years. Married 
twenty years; one previous pregnancy sixteen years 
earlier. The child was delivered instrumentally 
and is now living and well. She has had no mis- 
carriages. Menstruation began at the age of 14 
years and has been regular in occurrence, lasting 
two to three days and with no pain. Six years ago 
she missed four periods but has since been regular. 
Nine years ago she says she had malaria. The 
family history is unimportant. Her last menstrua- 
tion, February, 1915, was of two days’ duration. 
Since that time she has suffered from persistent 
nausea and vomiting, almost continuously. Early 
her breasts were large and tense, but latterly they 
have been noticeably flabby. Her abdomen has 
been distended to its present size since March, 1o15. 
She often has had a bloated feeling and at times 
has had swelling of the feet. She has felt no sudden 
or sharp pains in the lower abdomen nor has she 
had any vaginal bleeding since February. At the 
time of entrance she complained of abdominal pains 
occurring every seven minutes and believed herself 
in labor. 

Physical examination. Negress, poorly developed 
and nourished, and with skin rather cold and dry; 
scalp negative; eyes, the sclera and conjunctiva are 
clear, the pupillary reflexes are normal. There 
is no strabismus nor nystagmus; the nose and ears 
are negative. The mouth shows badly cared for 
teeth, a tongue moist and coated but without 
tremor or deviation and a rather congested throat. 
In the posterior triangle of the neck are some en- 
larged glands. The chest is rachitic in type with a 
definite rosary. The intercostal spaces are some- 
what retracted and with prominent superficial 
veins. The breasts are flabby, atrophic and without 
demonstrable colostrum. ‘The lungs show no ab- 
normal findings. The heart-dullness extends outside 
the midclavicular line; no thrills are present but 
there is a systolic murmur of the base that is not 
transmitted. The extremities are poorly nourished. 
No epitrochlear glands are palpable. The knee- 
jerks, though increased, are sluggish; the skin shows 
no scars, eruptions, or oedema. The abdomen is 
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protuberant and ovoid in shape and foetal parts are 
plainly palpable on the left side at the level of the 
iliac crest. Foetal movements are visible and 
palpable; the foetal heart-tones are in the upper left 
quadrant and their rate is 140. ‘The bladder seems 
distended. The genitalia: introitus admits two 
fingers; the cervix is soft and lacerated and the 
external os admits one finger. External pelvic 
measurements: intercostal 25.5 centimeters; inter- 
spinous 22 centimeters, Baudeloque 18 centimeters. 
Urine examination the following day shows 
neutral reaction, amber color and specific gravity 
of 1o1o and no albumin or sugar present. Blood 
examination: hemoglobin, 60 per cent, white blood- 
corpuscles 5400; red blood-corpuscles, 4,350,000. 
Differential count: polymorphonuclear 30, large 
mononuclear 1, eosinophiles 1, basophiles 1, no 
myelocytes or transitional cells. 

A few hours after entrance the pains in the 
abdomen ceased. She was seen on the third day 
thereafter by the members of the attending staff 
because of a resumption of the abdominal pains, 
together with the eccentricity of the foetal parts 
and the unusual location of the foetal heart-tones. 
Examination of the abdomen at this time showed 
flatness over the left half and resonance on the 
right. The small parts were superficial and had 
sharp protuberances especially noticeable at the 
height of the left anterior superior iliac spine. 
Palpable resistance continued upward to the costal 
margin. In the median line there was resistance to 
the height of the umbilicus that was suggestive of a 
distended bladder or a uterus twenty-four weeks 
pregnant. Vaginal examination showed a soft 
cervix with a uterine mass above somewhat harder, 
but foetal parts could not be felt, or could the 
uterine mass be definitely outlined bimanually. 

From this examination it was deemed possible 
that either there was an ovarian cyst of the right 
side displacing a normally pregnant uterus upward 
and to the left; a bicornuate uterus with the left 
horn impregnated, or an extra-uterine pregnancy. 
Palpation of the foetal parts was quite unsatisfac- 
tory because only a small part of the foetus could 
be outlined. This was high and apparently with 
the breech down. 

Examination by roentgen ray clearly revealed the 
cause of this, and also of the peristent nausea and 
vomiting, for the breech was at the level of the 
iliac crest with the back anterior; and the foetal 
head was quite under the costal arch and in the re- 
gion of the stomach. Therefore, the head was 
entirely beyond reach by palpation. The accom- 
panying photographs show the position of the child 
schematically as derived from the roentgen nega- 
tives themselves, for they were too thin, unfortu- 
nately, to reproduce satisfactory prints. The 
negatives also showed a shadow corresponding to 
the mid-line resistance and above this the left arm 
of the foetus extended across to the right side of 
the mother below the liver. The diagnosis of 
extra-uterine pregnancy was rendered definite by 


‘with also marked restlessness. 
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the position of this arm extended at right angles 
to the foetal axis. 

During the following week the patient complained 
of abdominal pains, irregular in occurrence but of 
increasing frequency. The occurrence of these 
caused only an increased abdominal resistance and 
no changes were perceptible in the vagina. Because 
of their increasing frequency a primary laparotomy 
was decided upon at this time. 

On October 12, 1915, under ether anesthesia and 
with tincture of iodine preparation of the abdom- 
inal field, the abdominal cavity was opened by a 
mid-line incision. The foetus was lying in a thin 
sac, anterior to the intestines and omentum and 
in the position shown by the X-ray. The sac was 
incised, the living child delivered, and the cord 
tied and cut.’ The baby was 18 inches long and 
weighed four and a half pounds. Following this an 
exploration was undertaken to determine the 
blood supply of the cyst. A mass, the size of a 
grapefruit, presumably the placenta was felt in 
the pelvis; this was adherent to the broad liga- 
ment, uterus, and sigmoid. As this examination 
was in progress sudden massive hemorrhage began, 
so a hasty removal of the placenta was done and 
control of the hwemorrhage was attempted by 
tamponade. A large amount of packing was left 
in situ and the abdominal wall closed with catgut 
and silkworm sutures. The patient showed con- 
siderable shock at this time, and returned from 
the operating room with a pulse of 130 and respira- 
tion 44. On October 13, the patient had a 
temperature of 100° F., pulse rate varying from 
124 to 132, of poor volume and tension; and the 
respiration varied from 24 to 32. Considerable 
serosanguinous discharge came from the wound. 
On the 14th the same general condition was present, 
This was controlled 
by hypodermic injection of morphine. This also 
was necessary the following day. On October 16th 
the packing was removed and a gauze drain inserted. 

There was a profuse discharge of a serosanguinous 
character at this time. The temperature was 
99.8° F.; the pulse varied from 120 to 138; and the 
respiration was 24. On the following days the 
condition remained the same. The patient evi- 
dently was not gaining. A restless day with rising 
respiration on the 22nd of October was followed by a 
secondary hemorrhage the morning of the 23d 
with death about 9:00 a.m. The female baby, 
though resuscitated with difficulty, apparently was 
doing well, when it suddenly died half an hour after 
delivery. 

No autopsy examination was permitted by the 
husband. 


The great question in advanced extra- 
uterine pregnancy with a viable foetus is, 
What procedure safeguards to the greatest 
extent the interests of both mother and 
child? This naturally remains debatable 
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in view of the small number of cases reported, 
many of them before the days of modern 
technique. 

The treatment of extra-uterine pregnancy 
diagnosed in the early stages, is now definite. 
The axiom of Pinard ‘‘ Every diagnosed early 
extra-uterine pregnancy should be operated 
on without delay”—receives universal ac- 
ceptance in such cases, with only the dissent 
of the patient as a possible opposing factor. 
However, at times it happens that early 
diagnosis is not made; either because the 
patient, in the absence of abnormal symptoms 
has had no examination, or because, with 
obscure and not urgent symptoms, the 
foetus has arrived at viability before a positive 
decision has been possible or necessary. 

From reported cases we must conclude 
that the operative treatment of extra-uterine 
pregnancy before viability of the foetus is 
not always possible, even though the patients 
are under competent observation. 

Boquel’s case (11), in which both mother 
and child were saved by late operation, 
illustrates the very real difficulty that the 
diagnosis of extra-uterine pregnancy may 
present in the early weeks. His patient was 
seen repeatedly during such a period. Early 
vague pelvic pain on the right side caused an 
attempt to differentiate extra-uterine preg- 
nancy from possible renal colic or appendici- 
tis. Though later the latter conditions could 
be eliminated, he then was unable to decide 
that angular pregnancy was not entirely 
responsible for all the symptoms and con- 
ditions found. ‘There was an entire absence 
of two independent tumors in the pelvis a 
diagnostic finding usually present. Later the 
operative findings explained this variation 
fully by the location of the placenta. The 
pain present was such as previously had 
enabled him several times to correct the 
erroneous diagnosis of extra-uterine preg- 
nancy, where retroflexion of the gravid uterus 
was alone concerned. ‘There was nothing 
characteristic. He found only pain that 
was variable and even absent at times. He 
emphasizes the fact that the patient at no 
time, either during pregnancy or when in 
apparent labor, expelled any uterine casts, 
nor did even slight bleeding occur; also that 
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the abdominal tumor showed no irregularity. 
This differs from the common belief. The 
periods of pain were frequent at the begin- 
ning of pregnancy, less toward the end. Dur- 
ing the last two or three months on the whole 
the patient lived as tout le monde, though she 
was more tired than normally and walked 
with difficulty. The final diagnosis was 
made solely from the not striking foetal 
poles. The operative findings in this case 
postulate an early tubal abortion, but a posi- 
tive diagnosis was not possible even when 
carefully kept under consideration. 

Werder (7) suggests unusual sensitiveness 
on abdominal examination as an important 
factor to differentiate extra- from intra- 
uterine pregnancy. In_ several cases 
where ectopic pregnancy was suspected be- 
cause of the apparent superficiality of the 
foetus, he also was greatly puzzled, and only 
corrected the diagnosis to intra-uterine preg- 
nancy by palpating the intact amniotic sac 
through the internal os. These were cases 
of an atypical relaxation of the part of the 
uterus containing the foetus while the other 
half remained hard and firm. The coincidence 
of an intra-uterine abortion followed by 
curettement, with an undiagnosed extra- 
uterine pregnancy, in Werder’s second case 
(7) shows what care must be constantly 
exercised. Dubose’s case with such a coin- 
cident intra- and extra-uterine pregnancy 
reaching term, and with the mother and 
both twins saved, shows the possibilities of 
such conditions attaining perfect end results. 

Grimsdale (15) reports a case operated 
upon with a diagnosis of a solid ovarian 
tumor, which proved to be an old ovarian 
pregnancy with foetal remains; and it is of 
interest here, because the history gave no 
evidence of abdominal pain suggestive of a 
ruptured tubal pregnancy, or hemorrhage, 
or of spurious labor at any time. In fact, the 
history of three intra-uterine pregnancies, 
the last one within two months previously, 
suggests an unrecognized ovarian pregnancy 
coincident with one of the earlier uterine ones. 

Himmelsbach (16) in 1914, reports a case 
where, after repeated examinations for four 
weeks, an extra-uterine pregnancy with a 
dead child of five months’ development was 
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operated upon abdominally. The diagnosis 
of extra-uterine pregnancy was made only 
after exploration of the uterus, which was four 
and a half inches deep and empty. There was 
no history of hemorrhage, nor was a rup- 
tured tube or ruptured uterus present. The 
sac was attached to the omentum and to no 
other organ. 

Mercer (17) quotes a case, seen ten years 
before, of a five months’ pregnant woman, 
who later came in at term because of a 
“peculiar” pain in the abdomen. No uterine 
movement was observed but tense abdominal 
muscles were felt, and also a foetal back, one 
side, and the extremities could be made out. 
After 24 hours of this spurious labor without 
progress, a diagnosis of abdominal pregnancy 
was suggested by him. ‘Two other physicians 
disagreeing, operation was refused. The 
woman died twenty-four hours later still in 
labor. Here again there was no history of 
haemorrhage or pain in the early months. 
Postmortem examination showed that the 
large placenta reached almost to the kidney 
and that the tubes were entirely intact. 

Of atypical cases that are obscure for 
diagnosis, one of the most interesting is 
reported by Minassian (18). It was appar- 
ently a true abdominal pregnancy, because 
there were present normal signs of preg- 
nancy; amenorrhoea, nausea and vomiting, 
and normal breast changes. There was a 
total absence of the symptoms of tubal 
abortion, such as uterine hemorrhage, cramps 
or faintness. Foetal movements were felt 
from the seventeenth to the thirty-second 
week, after which time the foetal heart-tones 
were no longer heard. Ectopic pregnancy 
was only suspected at term, when the uterus 
was examined and found empty and only 
slightly enlarged. Celiotomy showed the 
gestation sac to be without parietal adhesions 
and without connections with the pelvic or- 
gans, but it was connected with large omental 
vessels and there was intimate envelopment 
of the transverse colon. Both tubes and 
broad ligaments were intact and both ovaries 
were present. There was no evidence of 
salpingitis or constrictions of the tubes, and 
the uterus was only slightly enlarged and 
normally anteverted. The foetus was of 
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seven months’ development and slightly 
macerated, and it was necessary to resect 
eight inches of the bowel to remove the 
placental mass; the intimate involvement of 
which diminished the lumen of the colon and 
even caused a sharp constriction at one 
place. 

Hofiman (19) reports a full-term foetus in 
a 40-year-old primipara whose pregnancy was 
without complaints and where the patient 
was brought to the hospital after twenty- 
four hours’ labor, because of lack of progress. 
The child was apparently dead. Even then 
only after dilatation of the cervix and explo- 
ration, was the uterus found empty. 

The abdominal pregnancy, so diagnosed, 
was removed by laparotomy. The death of 
the foetus apparently was due to the spurious 
labor. 

Though secondary laparotomies at times 
are done from choice, often they result from 
earlier failures to diagnose the character of 
the pregnancy, with death of the foetus 
occurring with or without spurious labor, 
some time before the operative interference. 

Dr. G. W. Green (20) in this city last year 
successfully removed a gestation sac, con- 
taining a dead foetus weighing 84 pounds 
and normal in appearance, from a_ broad 
ligament and retroperitoneal site. He first 
saw the patient seven weeks after a forty- 
eight-hour false labor which marked the 
cessation of foetal heart-tones and move- 
ments. At that time the abnormal situa- 
tion was unrecognized. Here, too, an opera- 
tive exploration of the uterus determined the 
true condition. This is an example of 
secondary laparotomy not from deliberate 
choice. 


After viability of the foetus the new factor 
of the child’s welfare is added for considera- 
tion. ‘Two groups, among physicians, there- 
fore are formed. First, those who presumably 
consider only the mother’s welfare, in advising 
either immediate intervention if term is yet 
some weeks off, or else the deferring of 
intervention until the death of the foetus 
has been certain for several weeks. This 
group is apparently lessening in numbers. 
Secondly, a group, increasing in numbers, 
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who hold that the welfare of the child is 
also a factor of merit. 

Sittner (5) concludes that the life expect- 
ancy of extra-uterine children, though not 
particularly good, still warrants trying 
everything to save their lives. In his com- 
bined reports 122 foetuses were beyond 32 
weeks development; 59 of these died within 
one month, a mortality of 48+ per cent; 
51 therefore, were spared the injurious effect 
of the abnormal site of the egg. Malforma- 
tions and developmental defects are not 
rare, but to so great a degree that later life 
of the surviving infant is questionable, is 
not at all common. 

Deviations of form, facial deformities, 
depressions of the skull, facial paralyses, 
anomalies in the position of extremities and 
hip-joint dislocations have been recorded, 
but the surviving infants rarely die because 
of any malformation. 

Of the 63 infants alive at the age of 1 
month, the later fate of 12 is unknown: 14 
died within the first year; 8 died within the 
second year; 6 withdrew from observation at 
varying intervals up to 15 years; 11 were 
alive at time of report in 1goo, the oldest 
being 19% years of age. ‘To this, his last 
report adds 12 cases, the youngest 1, and the 
oldest 7 years of age. 

The advocates for the child, advise in the 
premature cases that intervention be delayed 
to near term, to secure further growth of the 
foetus; while in the cases near term, interven 
tion should, if possible, precede foetal death. 
They believe that the inherent operative 
dangers do not markedly differ between the 
sixth and tenth month of pregnancy, while 
the extra-uterine foetus especially, adds 
markedly to its chances of surviving by 
additional growth, and so needs as great 
development as possible before operative 
delivery. Though delay may expose the 
mother to some danger, this is especially 
at term or with spurious labor. The danger 
of secondary rupture of the sac in the last 
half of pregnancy is slight. Sittner (4) 
reports only 7.4 per cent in 579 cases, which 
included 179 viable foetuses. 

The reappearance of abdominal pains in our 
case induced intervention to save the child. 


Occasionally maternal and frequently foetal 
death is accompanied by so-called false 
or spurious labor. False labor pains have 
been defined as colicky abdominal pains un- 
accompanied by uterine contractions. What 
then is this so-called spurious labor, and what 
are its clinical manifestations? Boquel (11) 
gives a careful description of this process. 
In his case it was not really identical with 
normal labor, it rather was only analogous. 
The onset was definite and from two 
to three weeks before term, according to 
the amenorrhoea as reported by the patient 
and this coincided with the length and size 
of the child. The pains were very short in 
duration and irregular in occurrence. Two 
or three recurred at intervals of two or three 
minutes, followed by a very considerable 
space of five minutes and ten minutes. Once 
three-quarters of an hour of complete relaxa- 
tion occurred, during which the patient com- 
plained only of feeling marked sensations 
caused by the foetal movements. Boquel 
could not satisfy himself whether these pains, 
as alleged, really coincided with uterine con- 
tractions. Abdominal palpation revealed only 
tenseness of the abdominal wall, and bimanual 
examination, only tenseness of all the mass. 
No modification whatever was felt in the 
completely softened cervix. No changes 
of the genital canal indicated labor, but 
breast changes were noted in that milk, or 
a modified colostrum, appeared. Boquel 
concluded that the foetus was being rapidly 
endangered by this false labor, because four 
and a half hours after its beginning the 
amniotic fluid was already strongly tinged 
with meconium, and the amniotic liquor had 
transuded through the sac at least to the level 
of the anterior abdominal wall. 


The dangers in primary laparotomy to 
which the mother is exposed result from 
hemorrhage, shock, and sepsis. Hzmorrhage 
primarily is immediate and follows mistakes 
in attempted removal of the placenta and 
sac; also in such a case, shock may be 
increased by the urgent combating of ham- 
orrhage, while the lowered vitality caused 
by these two factors may give added oppor- 
tunity for infection to become established. 
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Sepsis may be a prominent factor when 
the removal of the sac and placenta is not 
attempted at the time of the primary opera- 
tion, especially when adequate drainage is not 
employed. Elytrotomy is not to be thought 
of when the extra-uterine foetus is alive, and 
secondary laparotomy is only advised on the 
ground that it diminishes the dangers from 
hemorrhage, though this delay may and often 
does increase the dangers from _ sepsis. 
Dunning (21) claims from a comparison of 40 
cases operated on in 1894, 1895, and 1896, 
that the percentage of maternal recoveries is 
greater when the foetus is alive than later, after 
foetal death. Therefore, the operation of 
choice as between secondary laparotomy and 
the variety of primary laparotomy free from 
hemorrhage is the latter, for it does not 
inevitably forfeit the infant’s life, and even 
the dangers from sepsis may be less. 

The best mode of treating the unremoved 
sac and placenta is by what Pozzi termed 
“‘marsupialization,” by which we mean the 
sewing of the edges of the gestation sac to 
those of the abdominal incision after the 
removal of the foetus and of the cord close 
to its implantation. This closes off the large 
intra-ovular pouch from the general peri- 
toneal cavity, and by gauze packing and 
drainage of this pouch the effort is made to 
control infection during the following 20 
to 50 days in which the placenta and sac are 
being cast off. 

The ideal result to be outlined by primary 
laparotomy, however, is by total extirpation 
of the placenta and sac when it is possible. 
Sittner terms this ‘‘indirect removal,’’ in that 
the gestation sac containing the placenta is 
entirely removed, with also such organs as 
have served as extensive surfaces of adhe- 
sions; while by ‘“‘direct removal” he means 
the pealing out of the placenta alone or with 
only a part of the membranes adherent to 
neighboring organs. 

In ‘direct removal,” therefore, besides the 
immediate danger of hemorrhage and shock 
already alluded to, a less immediate, though 
marked, factor may be that resulting from 
the wounding of the various organs such as 
intestines, ureter, spleen, liver, etc., with 
which the sac and placenta may have formed 
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adhesions, thus adding to the shock and 
affording new avenues for infection. 

In advanced extra-uterine pregnancy with 
living foetus, our final choice of attack must 
be primary laparotomy either with mar- 
supialization or with the extirpation of the 
placenta by direct or indirect removal. 

Plauchu’s (12) conclusion, that “total 
ablation of the sac is more surgical, more 
brilliant, more quickly curative, but opera- 
tive hamorrhage can be controlled with 
difficulty and may cause some very serious 
immediate dangers,’ invites our attention 
to the question of the origin of the hamor- 
rhage. 

We may consider it as definitely estab- 
lished that massive bleeding comes from torn 
placental blood-vessels and not from the 
removal of the membranes; though doubtless 
in drawing out the sac, manipulations in 
trying to remove it entirely may cause capil- 
lary oozings. A massive hemorrhage arising 
perhaps after a reasonable removal of the 
sac comes, not from the adjacent organs, 
but from the tearing of vessels arising else- 
where that run through the membranes. 

The problem is, therefore, what is the 
origin of the placental blood supply? Potocki 
acted on the enunciated principles of Orillard, 
in two cases, with encouraging success. He 
believed that placental vessels of an abdom- 
inal pregnancy, primarily tubal, come from 
the uterine or ovarian vessels. He, therefore, 
did such a preventive hemostasis, by ligating 
these vessels, and so obtained complete 
control of free bleeding from a partially 
detached placenta. 

Boquel does not think broad-ligament 
ligaturing adequate. He believes that it is 
necessary to consider also vessels not orig- 
inally objectively apparent. By completely 
loosening the placenta and then bringing 
it up gently, it is made easy to see and ligate 
all vessels running from the placental periph- 
ery, because they are by this means isolated 
from the mass to which they return. An 
otherwise formidable danger is thus con- 
trollable, and really this is only a particular 
instance of the mode of attack used upon 
hemorrhagic tumors in general. He agrees 
completely with Potocki in the belief that the 
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placenta and membranes are not really 
inserted upon the abdominal organs, but 
are simply adherent to them, in which case 
there is no possibility of large vessels ema- 
nating from such organs, with the sole exception 
of the omentum. (As to the latter we all must 
acknowledge the possible omental origin of 
placental vessels.) He found, notwithstand- 
ing, an extended placental insertion on the 
uterus, sigmoid and descending colon, that 
after the placenta and membranes were 


freed, the hemorrhage was stopped by 
ligature of the vessels at the placental 
periphery. The organs appeared denuded 


and reddened, but there was no oozing. 
He concludes, therefore, that haemorrhage 
from torn adhesions can only be important 
when these are so strong that they cause 
lesions of the organs themselves, and that it 
cannot be really from placental vessels 
arising therefrom. ‘Therefore, a grave hem- 
orrhage from the region of an organ, when 
laceration of the organ is not present, necessi- 
tates only search for an overlooked placental 
vessel coursing through the sac_ wall. 
Savage’s case is interesting here, in that 
massive hemorrhage, after placental removal, 
necessitated control by tamponade, but 
large placental masses subsequently dis- 
charged through the sinus. This strongly 
suggests the presence of an _ overlooked 
placental lobe as the causative factor. 
Boquel handled such a situation by finding the 
placental remnant and ligating its vessels. 
This second class of laceration dangers is 
encountered most often in total enucleation 
of the gestation cyst, where this should not 
have been attempted, because “direct 
removal’’ would afford a safer attack in that 
portions of the sac are left where dense 
adhesions are present, and thereby organ- 
laceration is prevented. Werder’s (7) second 
case resulted fatally, but he attributes the 
lethal result to the failure to do a preventive 
hemostasis by ligating ovarian and uterine 
vessels because of the obstructive placental 
situation. As an aid to the control of- such 
situations he suggests instrumental com- 
pression of the abdominal aorta by the 
Halstead method. 

In his third case, after ligation of the 
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pedicle of the right adnexa, and broad 
ligament, he found the placenta, 15 centi- 
meters in diameter, in the lowest part of the 
sac, “quite intact and perfectly dry,” 
although the whole sac was attached to the 
right side of the uterus and extensive omental 
and intestinal adhesions were present over its 
whole upper aspect. 

We agree in Boquel’s recommendation for 
immediate intervention if the foetus is alive 
and near term (primary laparotomy), with- 
out awaiting the onset of false labor; and if 
the foetus is dead without the usual classical 
wait of 4 to 6 weeks thereafter (secondary 
laparotomy), believing that such delay does 
not give compensation for the increased 
disability and incident risk of sepsis. 


Werder with three cases uncompromisingly 
advocates the removal of placenta and sac 
as the only proper and true procedure. 

Cragin with three cases advocates mar- 
supialization in the majority of instances. 

Therefore, as to the technique of the opera- 
tion to be followed, let us consider Sittner’s 
summaries of mortality percentages. 


Period Number of Cases Mortality 
percentage 
1813 to 1886 34 83.3 
1887 to 1890 20 40 
1891 to 1895 36 a7..9 
1896 to 1902 41 17 


The first improvement was due of course 
largely to the adoption of modern surgical 
technique in its broadest aspect. Since that 
time the continued decrease in mortality 
rates has been almost entirely due to the 
increased proportion of cases in which, for- 
tunately, placental removal was the pro- 
cedure used. From 1891 to 1895 placental 
removal was employed in 60 per cent of cases; 
from 1896 to 1900 placental removal was 
employed in 65 per cent of cases; from 1901 
to 1906 placental removal was employed in 
70 per cent of cases. 

Today removal of the placenta, with a 
mortality of 15 per cent, is three times safer 
than marsupialization with its mortality of 
45 per cent, due to septic infection, fistula, 
hemorrhage, and general exhaustion. That 
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this conclusion is inevitable, a study of the 
following rates will show: 

For the 20-year period, 1887 to 1906— 
Marsupialization showed a mortality of 30.7 
per cent; direct removal, 6.8 per cent; indirect 
removal, 8.5 per cent. 

In the last ten years of this period— 
Marsupialization showed a mortality of 25 
per cent; direct removal, 10.5 per cent; 
indirect removal, 5.2 per cent. 

While in the last quarter, 1901 to 1906 
Marsupialization showed a mortality of 40 
per cent; direct removal, 12.5 per cent; 
indirect removal, none. 

Sittner’s general conclusions are that 
leaving the placenta behind according to 
any method gives no good results, for even 
marsupialization gives a discouraging mor- 
tality of 40 per cent in the 1901 to 1906 
period. 

Upon what basis shall direct or indirect 
removal be chosen? This must be dependent 
upon the anatomic relations of the gestation 
sac and the placenta. These markedly affect 
the course and prognosis of the particular 
case. For instance, an intestinal insertion 
of the placenta yields poorer results because 
with it direct removal is usually necessitated, 
though Minassian (18) avoided this by a 
resection of the bowel with success. 

In Sittner’s last series of 43 cases the 
placenta and sac were left in 11 cases. In 
the 32 cases in which the placenta was 
removed: the foetus in 4 cases emerged into 
the broad ligament between its leaves; in 
26 cases emerged completely and in one 
partly, into the abdominal cavity; in 12 of 
these with a newly formed secondary sac 
and in 14 of these in the abdominal cavity, 
and of these latter 7 were without an amniotic 
Sac. 

The placental insertion, in 31 _ cases, 
was within the gestation sac in 4; in 12 the 
insertion was only upon the pelvic organs 
and abdominal wall; in 11 the insertion was 
upon both pelvic organs and intestines, and 
in 4 upon the intestines only. 

The reason of the low mortality of ‘‘in- 
direct removal’? becomes apparent if we 
remember that the cases so treated are usually 
those that present little operative difficulty. 
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Werder’s last case and Dubose’s reported 
earlier in the paper illustrate this strikingly. 

Werder says it was ‘‘easy beyond expec- 
tation”’; Dubose says ‘‘the blood lost did not | 
exceed 4 ounces.” Horsley’s case, also a 
complete extirpation, presented likewise very 
little difficulty. 

We may, therefore, outline the general 
technique of operation to be followed: 

1. Incision, either median or external 
rectus, through the abdominal wall, but as 
much as possible outside of the placenta, 
should this present. 

2. Open the sac in the least vascular area 
available, and remove the baby with careful 
avoidance of traction on either cord or sac. 

3. Make a careful exploration of cyst 
connections. 

4. If these are pedunculate in character, 
ligate the pedicle and enucleate the whole 
cyst en masse, if this can be done without 
violence. 

5. If these are not pedunculate, and 
especially with a history of tubal abortion: 

a. Do a preventive hemostasis by liga- 
ting the uterine and ovarian vessels, also all 
omental connecting vessels that are visible, 
using great care not to pull upon or tear the 
sac, 

b. If the placental location prevents liga- 
tion of the uterine and ovarian vessels secure 
preliminary control by either digital or 
instrumental compression of the abdominal 
aorta with subsequent ligation of these 
vessels. 

c. Then without hesitation or delay sepa- 
rate the entire placenta rapidly and com- 
pletely and with it bring the membranes up 
gently in order to ligate any vessels running 
through them to the placental mass, even in 
their transparency. 

d. Avoid strictly the use of undue force 
either with the fingers or with instruments 
throughout the separation and extraction of 
membranes. 

e. If marked oozing follows, tampon witha 
Mikulicz drain; otherwise leave a cigarette 
drain for 48 hours as a safeguard. Do not 
close the abdomen without some drainage. 

6. Consider marsupialization only where 
rapidity is indicated because of urgent need 
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for the completion of the operation, or where 
because of exceptional location the removal 
of the placenta would either endanger the 
integrity of adjacent organs by denudation 
or laceration, or prevent proper hemostasis 
thereafter. 

SUMMARY 

1. Advanced extra-uterine pregnancies 
will continue to present problems of operative 
treatment. 

2. Spurious labor marks a danger to foetal 
life. 

3. When the foetus is viable, interference 
should be as near term as possible. Primary 
laparotomy should be the operation of 
choice. 

4. When the foetus is dead laparotomy 
should be done without delay. 

5. In all conditions of the foetus 

Total extirpation of the cyst, where 
feasible, gives the lowest maternal mortality. 

Enucleation of the placenta alone, where 
feasible, gives the next best prognosis, but 
it demands adequate preliminary hemostasis. 
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Marsupialization should be the last choice 
because of its higher mortality. 
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CHRONIC HAEMOGENIC SALPINGITIS' 


By W. C. 


DANFORTH, B.S., M.D., F.A.C.S., EvANston, ILLINOIS 


Surgeon to Evanston Hospital 


S medical literature gives but little 
upon the relationship of infection of 
the fallopian tubes and chronic focal in- 
fections, I venture to present this case. 

Young woman, age 30, trained nurse, referred 
by Dr. W. G. Alexander. History as follows: 
In 1905 was operated upon for acute gangrenous 
appendicitis; no drainage. Subsequent to this 
operation persistent pain in the right side and ob- 
stinate constipation, the obstinacy of which in- 
creased. ‘Tenderness in right side. In 1906 was 
again operated upon. At this time constricting 
bands were found with adhesions of bowel to bowel 
and bowel to omentum. These were released and 
following the operation there was practically com- 
plete relief from pain for three years. In 1908 
she entered training as a nurse with her general 
health much improved and having gained 16 pounds 
in weight. In 1909, pain reappeared in the left side 
and was accompanied by obstinate constipation. 
Some nausea and loss of weight. Olive oil enemata 


1 Read before the Chicago Gynecological Society, September 15, 1916. 


daily for a month did not relieve the constipation. 
In January 1910 she was operated upon again for 
the relief of more adhesions. More constricting 
bands were found at this time. This gave com- 
plete relief for several months followed by recurrence 
of pain on the left side. The constipation again 
appeared, more pronounced even than before and 
was accompanied by loss of weight. At this time 
she had a nervous breakdown. In 1913 she was 
operated upon and at this time there was found a 
large firm constricting band binding down the sigmoid 
and causing almost complete obstruction. Ovaries 
and tubes were stated at this time to be normal. Pain 
recurred shortly after this operation, increasing 
gradually and accompanied by frequent attacks of 
nausea. Loss of weight. 

In 1914 she came to me for another attempt to 
relieve her. In February 1914, the abdomen 
was opened by a long median incision. Rather 
extensive adhesions were found and divided, in- 
volving the lower coils of the ileum and a band 
constricting the sigmoid similar to that described 
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by previous operators. After attending to the ad- 
hesions, a careful search was made over the entire 
abdomen. On inspecting the pelvic cavity both 
tubes were found to be studded with small whitish 
nodules, the tubes themselves being rather larger 
than normal and distinctly injected. Both tubes 
were excised. No other demonstrable lesions were 
found. 

The tubes were sent to Dr. E. C. Rosenow for 
pathologic and_ bacteriologic investigation. He 
reported that the cultures made from the lumen 
of the tubes gave a pure growth of streptococcus 
hemolyticus. He prepared a vaccine. The sec- 
tions made from the tubes gave the usual findings 
of a chronic salpingitis. 

After the recovery of the patient from the last 
laparotomy, she was given a dose of the vaccine 
prepared from the cultures grown from the tubes. 
She had immediately a severe pelvic pain. It 
was necessary to reduce the dose of vaccine to an 
extremely small amount in order to avoid severe 
reaction. In going into the history of this case with 
her physician, it was found that about a year before 
the last laparotomy, that is, the one done by myself, 
she had had an attack of acute tonsillitis at which 
time a culture showed a pure growth of streptococcus. 
The tonsils remained large and there were persis- 
tently palpable glands in the neck. Frequently 
during the six months following my operation, 
she had a slight fever. The tonsils were according- 
ly excised by Dr. C. J. Swan, in November 1914. 
She was then sent to the country for six months and 
gained 26 pounds. On her return she had again 
some slight temperature and discomfort in the neck 
and an X-ray showed an alveolar abscess under a 
molar tooth. This was extracted by Dr. H. A. 
Potts who made a culture from the abscess cavity 
which gave a pure growth of streptococcus. This 
culture was examined by Dr. Gladys Henry-Dick 
and gave the usual reactions for streptococcus. 


We have in this case a complete chain of 
bacteriologic evidence running from the teeth 
through the tonsils to the abdominal cavity. 
The original focus from which the entire 
process was derived may logically be supposed 
to have been in the alveolar abscess and the 
tonsillar infection a secondaryone. The tubal 
infection can only have been a hemogenic 
one and must have come from the foci in the 
tonsils or teeth. Any neisserian infection 
could be entirely excluded on the history 
which in this case was clear cut and absolutely 
dependable. The failure to relieve her per- 
manently at any of the earlier operations was 
undoubtedly due to the failure to find or 
recognize the tubal lesion and to follow that 
lead to its ultimate conclusion. 

It is not contended that this case represents 
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a really rare pathology. It is true that re- 
ports of similar cases are scarcely to be found 
in the literature but the absence of such re- 
ports is undoubtedly due not to the fact 
that such cases are infrequent but because 
they are not recognized and the relationship 
between focal infections and chronic tubal 
processes has not been understood. As this 
patient’s earlier operations had been done 
by men of unquestioned standing in Chicago, 
the failure to find the seat of the trouble was 
not due to mere carelessness or ignorance. 
Accumulating evidence will undoubtedly show 
us that many tubal infections which we have 
considered to be of external origin are in 
reality blood borne. 

The fact that an open anatomical path 
exists between the genital canal and the out- 
side world has made us too skeptical of the 
possibility of hemogenic infection. That 
hemogenic infections are possible is proved 
by the case quoted by Davis as having 
been observed in the clinic of Dr. J. C. Web- 
ster. A young woman in whom an anatomi- 
cal malformation existed so that the cervix 
was not connected with the vagina and was 
connected with the uterus only by a fibrous 
band completely excluding any possibility of 
infection from without had a salpingitis from 
which was recovered a pure culture of strepto- 
coccus. 

Acute cases of salpingitis secondary to 
tonsillar infections are much more frequently 
reported. There have been four cases of 
acute general suppurative peritonitis following 
streptococcus infection of the throat seen in 
the Evanston Hospital. One of these in 
which an acute ovaritis was followed by an 
acute suppurative peritonitis is the subject of 
a recent report by Wilder. Systematic 
observation and study of our cases will, I 
believe, convince us that chronic hemogenic 
salpingitis is very much more common than 
we have supposed. 

A careful search of the literature has re- 
vealed but little. There are no cases in 
which the connection between focal infections 
and the resulting tubal pathology has been 
clearly shown. Fromme states in Veit’s 
Handbuch, that many cases of tubal infec- 
tion are caused by the migrating of bacteria 
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by way of the blood stream or the lymphatics 
from distant focal infections but that the 
relationship will always be difficult to prove 
definitely. Definite proof rests only upon 
careful pathologic and bacteriologic work in 
which surgeon and laboratory worker must 
co-operate and at present may fairly be said 
to be established. 

As far back as 1884, Leyden reports a case 
of death from peritonitis involving the tubes, 
ovaries, and surface of the uterus following an 
attack of tonsillitis. Dieulafoy reported a 
similar case in 1901. Pfannenstiel writing in 
Veit’s Handbuch, states that he believes that 
ovarian infections are often conveyed from 
distant foci and speaks of a case reported by 
Poten but without mentioning the original 
focus. 

Fructus in 1913 in an article on salpingitis in 
virgins, discusses infections by other pathways 
than the genital canal and says that infection 
may be transmitted by way of the blood 
stream or by contiguity, as from an infected 
appendix. The relationship between these 
hemogenic forms of salpingitis and any form 
of infective focus is not entered into. 

The hamogenic origin of acute appendiceal 
infection is of course commonly known. I 
had, during the last epidemic of tonsillitis, a 
few months ago, within a very few days, sent 
in for operation three cases of acute appendi- 
citis all of which were just recovering from 
throat infection. 
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While the extreme frequency of tubal in- 
fection by way of the genital canal cannot 
be questioned, we must, I think, admit that 
hzmogenic infections are decidedly more com- 
mon than we have been accustomed to sup- 
pose. The literature of the future will un- 
doubtedly show many more such cases than 
have appeared in the past. It behooves all of 
us, in cases in which the genital origin of in- 
fection is not quite clear, to search for a 
possible other cause of tubal infection. Care- 
fu! study of these cases will, I am sure, em- 
phasize to us the already recognized fact 
that hamogenic chronic salpingitis is fairly 
common. 
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ABDOMINAL MYOMECTOMY AND HYSTEROMYOMECTOMY BY 
* — MORCELLATION?! 


By CHARLES G. CHILD, Jr., M.D., New York 
Professor of Gynecology, Polyclinic Medical School; Attending Gynecologist, City Hospital 


N the surgical treatment of the fibroid 
uterus the multiplicity of the tumors and 
the large size of the tumor mass often add 
very materially to the difficulty of re- 

moval. ‘The larger the tumor the larger 
the incision’? is the time-honored dictum. 
That these operations may be greatly facil- 
itated by decreasing the bulk of the tumor 
mass as the removal proceeds, and that this 


method of removal means greater safety to 
the patient, are the two points I shall en- 
deavor to bring out in this paper. 

Ordinarily, these tumors are removed en 
masse through a large median line incision— 
the size of the incision being proportionate to 
the size of the growth. The intestines are 
then packed out of the way with laparot- 
omy pads, the uterus delivered, and myomec- 


1 Read before the American Gynecological Society, Washington, May 11, 1916. 
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tomy or hysteromyomectomy performed, as 
the case may be. This method of procedure 
has the following objections: 

1. A large median line incision gives a 
high percentage of postoperative hernia both 
primary and secondary and there is great 
exposure of the abdominal viscera during the 
operation. 

2. Laparotomy pads, traumatize the in- 
testines, adding to the danger of ilius and 
postoperative infection. Exposure and trau- 
matism of the viscera are of very grave im- 
portance, and in every abdominal operation 
should be reduced to the lowest possible 
minimum. Laparotomy pads, always a 
menace to the patient, are unnecessary in 
many abdominal operations, and in the re- 
moval of fibroids they constitute a needless 
insult as well. 

The operative technique for the treatment 
of the fibroid uterus that I have the honor 
to present for your consideration is as follows: 

Incision. As the size of the tumor de- 
creases with its removal, a large incision is 
unnecessary. ‘Therefore, I use the transverse 
suprapubic incision, 3 to 5 inches in length. 
The transverse incision is the one of election 
for three important reasons; first, because it 
gives a maximum exposure of the field of 
operation with a minimum exposure of the 
abdominal viscera —- the intestines lie well 
protected by the upper flap; second, because 
of the freedom from postoperative hernia; and 
third because it yields a higher percentage of 
primary union than does the median dim 
incision. 

The method of making and closing the 
incision is as follows: With the patient in the 
Trendelenburg position, a transverse in- 
cision 2 to 4 inches in length is made in the 
edge of the suprapubic hair, or in the trans- 
verse skin fold usually found just above it. A 
straight cut is used rather than a semilunar 
one, because experience has shown that it 
severs fewer blood-vessels, giving rise to less 
hemorrhage and causing less interference 
with the subsequent nutrition of the flaps. 
It is seldom necessary to ligate more than two 
or three vessels in the wound, and often no 
ligatures at all are needed, thus greatly re- 
ducing the amount of foreign material in- 
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troduced into the wound, all of which has an 
important bearing on wound-union. 

The wound is now stretched with the fingers 
thereby slightly enlarging it and_ better 
exposing the underlying fascia. After op- 
eration, contraction back to the original size 
of the cut occurs. The fascia is next incised 
in the same direction, and to the same ex- 
tent, 1 to 2 inches above the symphysis 
pubis. The extent of the fascial incision 
to either side should be limited by the outer 
borders of the recti muscles, and if a larger 
opening is required, the incision should be 
curved upward, or follow the outer borders 
of the rectal sheaths directly upward, to 
avoid injury to the external rings. Dissect- 
ing the fascial flaps free from the underlying 
muscles, which can readily be done by blunt 
dissection with the finger (from the linea alba 
they must be cut with the scissors), discloses 
the two recti overlapped by the pyramidales. 
The right pyramidalis is separated by its 
outer edge from the underlying rectus but 
not from the linea alba, and retracted to 
the middle line. Under this the rectus is 
separated from the middle line and retracted 
outward. 

The peritoneum now lies exposed, and the 
abdominal cavity is opened by a vertical in- 
cision. The lower flap is retracted by a self- 
retaining retractor, preferably that of Doyen, 
and the upper one by a small movable abdom- 
inal retractor. 

These are the only permanent retractors 
required. Of great assistance during the 
remainder of the operation are two Pryor 
trowles, which make possible perfect re- 
traction in what would otherwise be inacces- 
sible portions of the operative field, and which 
can be made to illuminate many a dark area 
with light reflected from their polished con- 
cave surfaces. 

When the operation is completed, the 
wound is closed in three layers; the perito- 
neum, fascia, and skin. The peritoneum is 
brought together by a continuous suture of 
fine silk. The fascia is united by a running 
quilted stitch of medium sized silkworm-gut, 
or silver wire drawing the raw edges together 
without undue tension, and, instead of being 
tied, the ends are brought out through the 
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skin and left long near the angles of the wound. 
The incision in the skin is closed by a con 
tinuous subcuticular stitch of silkworm-gut, 
or silver wire and the ends are also brought 
out long through the skin near the angles of 
the wound, but on the opposite sides from 
the fascial stitch. 

A firm roll of gauze, one inch thick, and 
slightly longer than the wound, is now laid 
over it, and over this, at each end, the skin 
and fascial stitches are fastened together, 
just tight enough to take up any slipping that 
may have occurred since their introduction. 
At the first dressing on the second day the 
gauze between the sutures is cut out so as to 
allow subsequent daily inspection of the 
wound. 

At the end of the second week the sutures 
are unfastened, releasing the remaining ends 
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Vig. 2. 


of the gauze roller, and the skin stitch is cut 
off at one end and drawn out. The fascial 
stitch is removed in a similar manner, thus 
leaving no suture material behind in the 
wound between the peritoneum and skin. 

In case there is failure on the part of the 
wound to heal by primary union the skin 
stitch should be withdrawn and the fascial 
incision inspected. If this shows infection, 
or if the infection is under the fascia, its 
edges can be readily separated by loosening 
the suture without removing it, and proper 
drainage secured. Later, when the infection 
has subsided and union begun the edges of 
the fascia can again be drawn together and 
good approximation obtained. Thus, the 
introduction of secondary sutures to close 
the separation in the fascia, so often observed 
following suppurating wounds, and such a 



































































































































332 SURGERY, GYNECOLOGY AND OBSTETRICS 
ABDOMINAL MYOMECTOMY AND HYSTEROMYOMECTOMY BY MORCELLATION. 
5° CONSECUTIVE CASES. 
No.| Name | Age Lesion Associated Lesion Operation Result Pathological Report 
Bs Mrs. 38 | Single tumor General fibrosis Hysteromyomectomy Cured 
M. B. 
2 | Mrs. 27 | Single tumor . General fibrosis Hysteromyomectomy Cured 
M. H. Calcareous degeneration 
3 | Mrs. 32 | Multiple tumors Retroversion and adher- | Myomectomy Cured 
H. K. Calcareous degeneration ent adnexa Round ligaments short- 
in one ened 
4 | Mrs. 52 | Multiple tumors, twisted | Chronic salpingitis Hysteromyomectomy Cured 
5. Rt. pedicle in one Salpingectomy 
5 | Mrs. 27 | Single tumor General fibrosis, adnexal | Hysteromyomectomy Cured 
Nos disease Right appendectomy 
Chronic appendicitis 
6 | Mrs. 35 | Single tumor General fibrosis Hysteromyomectomy Cured 
E. B. Appendectomy 
7 | Mrs. 46 | Single tumor General fibrosis Hysteromyomectomy Cured 
B. 
8 | Miss 29 | Single tumor, undergoing | General fibrosis Hysteromyomectomy Cured 
A. G. necrosis Chronic appendicitis Appendectomy 
9 gd 41 | Multiple tumors Hysteromyomectomy Cured 
10 | Mrs. 38 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
Cc. M. Ovarian cyst Appendectomy 
Oophrectomy 
Salpingectomy 
11 | Mrs. 38 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
G. W. Adnexal disease Salpingectomy 
12 | Miss 41 | Multiple tumors, necrosis | General fibrosis Hysteromyomectomy Cured 
T. McC. in one Oophorosalpingectomy 
Appendectomy 
13 | Mrs. 27 | Multiple tumors, degener-| 4 months’ pregnancy Hysteromyomectomy Cured 
K. G. ation in some QOophorosalpingectomy 
14 | Mrs. 31 | Single tumor Chronic appendicitis Myomectomy Cured 
a F Appendectomy 
15 | Mrs. 37 | Single tumor General fibrosis Hysteromyomectomy Cured 
P. McD Adherent adnexa Oophorosalpingectomy 
16 | Mrs. 49 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
E. H. Perineorrhaphy 
17 | Mrs. 35 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
A. Oophorauxe Oophorosalpingectomy 
18 | Mrs. 51 | Single tumor General fibrosis Hysteromyomectomy Cured 
M. A. Oophorosalpingectomy 
19 | Miss 34 | Multiple tumors Retroversion Myomectomy Cured 
A. H. Round ligaments 
shortened 
20 | Mrs. 42 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
a Be Salpingectomy 
2r | Mrs. 34 | Multiple tumors Hysteromyomectomy Cured Myoma sarcomatodes 
A.W. Salpingectomy 
22 | Mrs. 56 | Multiple tumors Parovarian cyst Hysteromyomectomy Cured 
a Oophorectomy 
23 | Mrs. 38 | Multiple tumors, calcare- Hysteromyomectomy Cured Calcareous degeneration 
J. H. ous degeneration in one with central necrosis. 
24 | Mrs. 38 | Multiple tumors Chronic appendicitis | Hysteromyomectomy Cured 
D. Bilateral hamatosalpinx Appendectomy 
Salpingectomy 
25 Hin. 35 | Multiple tumors Adherent adnexa. Hysteromyomectomy Cured 
26 | Mrs. 47 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
A. W. Salpingectomy 
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Appendectomy 





Name |Age Lesion Associated Lesion Operation Result Pathological Report 
Miss 37 | Multiple tumors Chronic appendicitis Hysteromyomectomy Cured 
J. M. 2 Retrocexcal appendix Appendectomy 
Salpingectomy 
ig 42 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
Mrs. 45 | Multiple tumors Chronic appendicitis Hysteromyomectomy Cured 
A. R. Appendectomy 
Mrs. 36 | Multiple tumors Chronic appendicitis Hysteromyomectomy Cured 
F. P. Appendectomy 
Oophorosalpingectomy 
Miss 43 | Multiple tumors : Hysteromyomectomy Cured 
a. One with twisted pedicle 
a? 56 | Multiple tumors Hysteromyomectomy Cured 
Mrs. 42 | Multiple tumors Adherent adnexa Oophorosalpingectomy Cured 
R. S. Appendectomy 
Mrs. 46 | Multiple tumors General fibrosis | Hysteromyomectomy Cured 
oe Secondary anemia Perineorrhaphy 
Mrs. 34 | Single tumor General fibrosis Hysteromyomectomy Cured 
A. 3. Hydrosalphinx Salpingectomy 
Appendectomy 
ge 40 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
a 
Mrs. 34 | Multiple tumors Hysteromyomectomy Cured 
E. S. Salpingectomy 
Right oophorectomy 
Appendectomy 
Mrs. 3t | Multiple tumors Hysteromyomectomy Cured 
A. P. 
Miss 34 | Single tumor Myomectomy Cured 
m <. 
Miss 36 | Multiple tumors Chronic appendicitis Myomectomy Cured One submucous uterine 
A. B. Appendectomy cavity opened. 
Mrs. 52 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
M. W. Adherent adnexa Oophorosalpingectomy 
Cervical polyp 
Mrs. 34 | Multiple tumors Salpingitis Hysteromyomectomy Cured 
M.N. Oophorosalpingitis 
Mrs. 45 | Single tumor Hydrosalpinx Hysteromyomectomy Cured 
A. W. Oophorauxe Salpingectomy 
Right oophorectomy 
Mrs. 29 | Single tumor Retroflexion Myomectomy Cured 
F. B. Salpingitis Round ligaments 
shortened 
Right salpingectomy 
Mrs. 47 | Single tumor : Hysteromyomectomy Cured 
O. S. Acute inflammation 
Miss 33 | Single tumor Myomectomy Cured Tumor of cervical origin 
S. M. and retroperitoneal. 
Miss 26 | Single tumor Retroversion Myomectomy Cured 
D. B. < Chronic appendicitis Round and _ uterosacral 
ligaments shortened. 
Appendectomy 
Mrs. 50 | Multiple tumors Hysteromyomectomy Cured 
R. B. Oophorosalpingectomy 
Miss 32 | Multiple tumors General fibrosis Hysteromyomectomy Cured 
A. G. Adherent adnexa Salpingectomy 
Chronic appendicitis Right oophorectomy 
Appendectomy 
Mrs. 36 | Multiple tumors Diseased adnexa Hysteromyomectomy Cured 
M.S. Two necrotic Oophorosalpingectomy 
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frequent cause of postoperative hernia, is 
avoided, saving much annoyance to both 
patient and surgeon. 

With the peritoneal cavity open, and the 
wound properly retracted above and below, 
the pathological condition is studied, and the 
question of myomectomy or hysteromyomec- 
tomy decided. The tumor mass is then 
grasped with two heavy traction forceps, 
held in close apposition with the abdominal 
wall and morcellation begun. Small tumors 
are nucleated and removed entire, while 
those too large to pass through the incision 
are divided. ‘The subtotal or total removal 
of the uterus is greatly facilitated by first 
removing the fibroids. This decreases the 
bulk of the tumor mass, and, as the operation 
proceeds each successive step becomes pro- 
gressively easier. With the reduction in 
size of the tumor comes relaxation of the 
broad ligaments, making their subsequent 
ligation as easy and certain as in uncompli- 
cated cases. To fully appreciate what I 
mean by this it is but necessary to contrast 
the difficulty experienced in ligating the tense 
overstretched broad ligaments of a_ large 
fibroid uterus im sifu with the ease attending 
the same procedure in a case of uterine pro- 
lapse, where great laxity of the ligaments 
exists. When the growth is a very vascular 
one, or when it is desirable to save all blood 
possible to the patient, as in cases of grave 
secondary anemia, control of the blood supply 
to the tumor is first obtained by separating 
the peritoneal reflection of the badder at the 
uterus and ligating or clamping the uterine 
arteries on either side, before the actual 
removal of the growth is begun. By this 
procedure the blood contained in the tumor, 
returning through the uterine veins, is saved 
to the patient, and the operation is easier 
because of the freedom from bleeding and the 
shrinkage of the tumor consequent upon its 
venesection. As a rule the amount of blood 
lost during removal by morcellation is no 
greater than by the removal en masse; it is 
the residual blood of the tumor only that is 
lost During the process of morcellation 
the tumor mass is kept constantly in contact 
with the abdominal wall. This excludes the 
intestines from the field of operation, pre- 
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venting their injury or prolonged exposure, 
and eliminates the traumatism of laparotomy 
pad. As the operation is largely extraperito- 
neal, the convalescence is proportionately 
smooth. There is a notable freedom from 
distention, and the danger of subsequent ad- 
hesions is minimized. When adherent vis- 
cera are encountered they are drawn up into 
the wound and separated under the eye, 
where they can be easily and safely dealt 
with. As the morcellation proceeds the 
tumor decreases in size, the round and 
broad ligaments relieved of tension relax, 
and it now becomes easy, when hystero- 
myomectomy is being done, to deliver the 
uterus through the wound, and proceed as 
in an uncomplicated case. 

As an additional argument for the opera- 
tion described, I beg leave to present to you 
a series of fifty cases from my records, with 
a brief analysis of some of their most salient 
points. These are consecutive and not se- 
lected cases, and, while the number is com- 
paratively small, yet I feel that the series 
covers pretty well the field of fibroid path- 
ology, and gives a very good idea of the value 
of this technique. 

In every one of the cases operated upon, the 
size of the growth would have prohibited its 
removal en masse except through a very large 
incision. In 23 cases nearly one-half the 
tumor mass reached to or above the um- 
bilicus. In Case 14, the largest and most 
difficult single fibroid of the series, the tumor 
reached well above the umbilicus, entirely 
filled the pelvic and most of the abdominal 
cavity. To have removed it entire would 
have necessitated a median line incision 
reaching well above the umbilicus, many 
laparotomy pads would have been required, 
and there would have been great exposure 
and traumatism of the intestines, making 
the convalescence proportionately stormy. 
Instead, a 5-inch Pfannenstiel incision was 
used, no laparotomy pads were required, and 
the only intestinal exposure necessary was 
for the separation of the adhesions, as they 
were drawn up into the wound. Note how 
smooth was the convalescence in this case. 
A maximum elevation of only 1 degree in 
temperature and 8 beats of the pulse, occur- 
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ring on the evening of the operation; the 
temperature was normal on the first day, and 
thereafter. There was no abdominal dis- 
tention, and normal action of the bowels 
occurred on the third ‘day. 

Again, in Case 9, a hysteromyomectomy 
for multiple tumors reaching well above the 
umbilicus, complicated and prolonged by un- 
skilled assistance, yet there was only 1.4° 
elevation of temperature and 28 beats of 
the pulse on the same evening; normal on 
the first day, and thereafter (see chart Fig. 1). 

Age. The youngest patient was 27, the 
eldest 56; the average age being 38 years. 

A transverse suprapubic incision was made 
in all but two cases. In these, the patients 
had been previously operated upon through a 
median line incision, and the same was 
repeated. 

Complications; operative. Chronic adnexal 
disease was found in 22 per cent of the cases: 

Cases 

OE GING, oo iss. ds ce tesseaverewssse, 6 
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Intraligamentous cyst........ 

Fibroids: 
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Acute inflammation....... 

Calcareous degeneration 
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Myomectomy was performed g times and 
hysteromyomectomy 41 times. 

Of the convalescence. In one a case of pneu- 
monia developed on the tenth day. 

The average maximum elevation of tem- 
perature and pulse after operation was 0.4° 
with 11 beats of the pulse, occurring on the 
second day. The average day on which the 
temperature became normal was the fourth. 
Primary union in the abdominal wound 
occurred in every case. There were no deaths. 
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CONCLUSIONS 

The advantages of myomectomy or hystero- 
myomectomy by morcellation are many. 
The original morcellation by the vaginal 
route enjoyed great popularity because of the 
smoothness of the subsequent convalescence 
and freedom from postoperative complica- 
tions, both immediate and remote. The 
abdominal removal of these tumors by mor- 
cellation now that we have today so improved 
our abdominal technique gives just as smooth 
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a convalescence and just as great a freedom 
from complications as was secured by the 
vaginal operators in the past. 

The advantages of the technique which I 
have above outlined may be considered both 
from the point of view of the patient and of 
the surgeon. To the patient it affords 
greater safety, a shorter and a smoother con- 
valescence. This is by reason of the fact 
that as the surgeon works practically extra- 
peritoneally the intestines are kept out of the 
way without resource to laparotomy pads, 
thus is the intraperitoneal traumatism mini- 
mized and postoperative shock, distention 
or peritonitis is seldom, if ever, seen. In 
hysteromyomectomy the danger of secondary 
hemorrhage from slipped ligatures on the 
broad ligaments is very materially decreased 
because of the ease and safety with which 
the relaxed broad ligaments can be ligated. 
The smaller incision and the stronger re- 
sulting scar, especially when the transverse 
incision is used, reduces to a minimum the 
danger of hernia. The high percentage of 
primary union resulting when the transverse 
incision, closed with non-infectable suture 
material means a much shorter hospital 
residence. A large granulating median line 
incision where primary union has not been 
secured means a prolongation of the con- 
valescence by many weeks, with a good pros- 
pect of a subsequent hospital stay when the 
ventral hernia, almost certain to occur in 
such a case, is operated upon. 

The advantages to the surgeon. During the 
greater part of the operation the tumor is in 
contact with the abdominal wall, and the work 
is extraperitoneal. Thus is the surgeon able 
to see definitely each pathological condition 
as it arises, and to take the necessary time to 
meet the indication, for by this technique the 
length of time which the patient is under the 
anesthetic is not nearly of the importance 
that it is when a large median line incision 
has been made with all the consequent ex- 
posure of intestines, and use of laparotomy 
pads that go with the older technique. Al- 
though the transverse suprapubic incision 
used miay be so small as to handicap many 
an operator at the start, still with experience 
one becomes quickly proficient. 
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SARCOMA OF THE PROSTATE 


By FREDERICK J. PARMENTER, M.D., F.A.C.S., Burrato, New York 


HE rarity of prostatic sarcoma makes 
the following case of unusual interest. 


The patient, A. N., age 60, of Irish descent, 
entered the Erie County Hospital complaining 
of pain and difficulty in defecation. He was ex- 
amined by Dr. McKenney, proctologist, who found 
a large mass occupying the usual site of the pros- 
tate. The patient was therefore transferred to the 
urologic department, where he came under my care. 
His family and past history were unimportant. 

His present trouble began in November, 1915, 
with uncontrollable diarrhoea. The diarrhoea finally 
ceased until about January 1, 1916, when there was 
a recurrence of the trouble, followed shortly after 
by constipation, which became so marked that 
considerable pain and even difficulty in passing gas 
was experienced. 

‘xamination showed the patient to be a rather 
sclerotic old man, arteries moderately thickened, 
temperature and leucocyte count normal. Other- 
wise his examination was negative, except that he 
had a very foul mouth, with numerous decayed 
teeth, and the left eye was absent having been de- 
stroyed by a bullet during the Civil War. Upon 
rectal examination a soft, rather fluctuating mass, 
clearly defined, was found bulging into the rectum. 
The mass, which was uniform in outline, seemed 
about the size of a large orange, and the normal 
outlines of the prostate and vesicles were entirely 
eliminated. Cystoscopic examination was negative, 
except that the vesical sphincter, trigone, and 
posterior surface of the bladder were remarkably 
elevated by the encroaching mass. 

His urine analysis and Wassermann were negative. 
His blood-pressure was systolic 158, diastolic 86. 

Chemical blood examination showed the urea 
was 63 milligrams per 100 cubic centimeters. Urea 
nitrogen 29.04 milligrams per 100 cubic centimeters. 
Total non-proteid nitrogen 61 milligrams per 100 
cubic centimeters. Uric acid1.9 milligrams per 100 
cubic centimeters. Creatinine 1.6 millgrams per 100 
cubic centimeters. Sugar in the blood 0.136 per 
cent. H-ion concentration 7.5 Log. 

The result of this examination, together with the 
patient’s general physical condition, indicated that 
an operative interference could safely be advised. 
A preoperative diagnosis was not made, and the 
question of sarcoma not thought of or suggested 
by several other gentlemen who examined the case. 

Operation, April 11, 1916. Under ether anes- 
thesia a low median incision was made, the blad- 
der was opened, and the mass shelled out following 
Squire’s technique. The specimen, a photograph 
(Fig. 1) of which is shown above, weighed a little 
over one pound, was removed in one piece and 


without practically any bleeding. The urethra was 
irrigated with warm salt solution, allowing it to 
flow out of the abdominal incision as the latter was 
being closed; and the patient returned to bed in good 
condition. 

Postoperative history. For the first four or five 
days there was considerable abdominal distention 
and vomiting. The stomach was washed out and 
pituitrin given three or four times intravenously, 
with the prompt amelioration of all symptoms; 
after which the patient became slowly convalescent, 
sitting up for the first time on the fifteenth day, 
beginning to eat and feeling very comfortable. 

The urine coming from the wound, however, be- 
gan to show considerable quantities of pus, and a 
rectal examination showed that recurrence had 
started in the right side where the sarcoma was most 
adherent, although with the exception of a small 
fragment it was easily removed in one piece. 

The specimen was submitted to Dr. Burton T,. 
Simpson, of the State Laboratory for Cancer Re- 
search, for diagnosis; and his report showed the case 
to be spindle-cell sarcoma. 

The sarcoma-tissue continued to grow rapidly, 
soon involving the incision, and the fistula from the 
suprapubic opening did not heal. Constipation be- 
came again marked as the mass projecting into the 
rectum was even larger than before operation. The 
patient died, June 11, 1916, two months after the 
operation. 

Autopsy showed the scar, abdominal wall, pelvic 
fascia, bladder-wall, and prostate one mass of sar- 
coma-tissue. The abdomen was filled with metas- 
tasis causing nearly complete obstruction at the 
pelvic colon. Both ureters were moderately dilated, 
the urine in both turbid; while the kidneys were 
large and the seat of an active pyelonephritis. 

Von Fraisch, in Vie Krankheiten der 
Prostata in 1910, places the authentic cases at 
thirty-five, but does not state whether the 
American literature was included. 

Gibson,! in 1910, reviews the literature and 
places the number at thirty-six. 

Marcel Descums, in 1912, in a monograph 
upon the subject collected forty-one authentic 
cases and fourteen probable, and reviews each 
in detail. His list of the forty-one authentic 
cases is as follows: 

Reported by 


Age of Patient Type of Tumor 


1. Rose 5 mos. Small round cell 
2. Rose 2 yrs. Small round cell 
3. Socin 8 mos. Small round cell 


1J. Am. M. Ass., 1915, liv, 1372. 
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4. Tordens 8 mos. Spindle cell with 
myxomatous de- 
generation 

5. Kaufman 9 mos. Rhabdomyoma 

6. Kaufman 1% yrs. Round cell with 
myxomatous and 
fatty degenera- 
tion 

7. Edington 21 mos Myxomatous _ sar- 
coma 

8. Birsch-Hirschfeld 2 yrs. Sarcoma 


9g. Schalek Mixed cell sarcoma 


2 

" 3 

10. Kaufman 4 
4 


yrs. Rhabdomyoma 

11. Levy yrs. Myxomatous - sar- 
coma 

12. Greig 4 yrs. Spindle sarcoma 

13. Sparton 6% yrs. M yxomatous 

14. Wind 5 yrs. Small spindle cell 

15. Van Der Hoven 6% yrs. Sarcoma 

16. Bland-Sutton 7 yrs. Spindle cell 

17. Isambert 8% yrs. Spindle cell 

18. Clermont 14 yrs. M yxomatous 

19. Graetzer 14% yrs. Large round cell 

20. Bortle 17 yrs. Spindle cell 

21. Oliva 18 yrs. Small round cell 

22. Bobbio 18 yrs. Mixed sarcoma 

23. Guyon 19 yrs. Small round cell 

24. West 21 yrs. Spindle cell 

25. Menocal 21 yrs. Round cell 

26. Kaufman 24% yrs. Lymphosarcoma 

27. Stein 25 yrs. Sarcoma 

28. Socin and Burk- 26 yrs. Rhabdomyoma 

hardt (malignant) 

29. Conpland 29 yrs. Lymphoma 

30. Gibson 34 yrs. Small round cell 

31. Hugues 35 yrs Round cell 

32. Kapsammer 40 yrs. Chondrosarcoma 

33. Levy 45 yrs. Fibromyoma (not 
malignant) 

34. Burkhardt 50 yrs. Angiosarcoma 

35. Faschkiss 50 yrs. Myosarcoma (first 
case) 

36. Socin 51 yrs. Round cell with 
calcareous de- 
generation 

37. Verhoogen 53 yrs. Myxomatous_ with 
calcareous de- 
generation 

38. Marsh 57 yrs. Spindle cell 

39. Spanton 70 yrs. Spindle cell 

40. Mathias 70 yrs. Angiosarcoma 

41. Dupratz 73 yrs. Small round cell 


It is questionable if Levy’s case of fibro- 
myoma should be included in Descum’s list 
as one of prostatic sarcoma, and the writer 
has been unable to determine just why it was. 
Comparing Gibson’s and Descum’s list, cer- 
tain discrepancies exist in the spelling of a 
number of names which evidently refer to the 
same person. 

To bring the number of reported cases to 
date, therefore, the following names in each 
list are believed by the writer to be one and the 
same: 
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Fig. 1. 
Fig. 2. 


Photograph of mass removed. 
Microscopic section of tumor. 


Gibson’s List Descum’s List 


Ley refers to Levy 

Socin refers to Socin, and Socin and Burkhardt 
Hind refers to Wind 

Schaleck-Boyer refers to Schlak 

Grattzer refers to Graetzer 


Gibson, in addition, credits the following 
cases as authentic; not found in Descum’s 
list. 

Age of Patient 


Reported by Type of Tumor 


42. Borth 17 yrs. M yxosarcoma 
43. Botescu 2 yrs. Angiosarcoma 
44. Stern 4 yrs. Small round cell 
45. Powers 60 yrs. Small round cell 
46. Gibson (2d case) 36 yrs. Small round cell 
47. Cabot, A. T. Not stated Not stated 

48. Cabot, A. T. 75 yrs. Small spindle cell 
49. Depage 25 yrs. Small round cell 


In Power’s list,! are three to be added not 
included in either previous lists. 

Type of Tumor 
Not stated 


Lymphosarcoma 
Small round cell 


Age of Patient 
Not stated 
45 yris. 

2 yrs. 


Reported by 

50. MacGowan 
51. Conforti 
52. Ibid 


In addition to the above lists the writer 
has collected the following including the case 
reported. 

Type of tumor 


Reported by Age of patient 


53. Kehrer 17 yrs.” 

54. Toquechel 21 yrs. Round cell 

55. Jarramitto 22 yrs. Fibrosarcoma 
56. Pleschner 54 yrs. Small spindle cell 
57. Osgood 17 yrs. Small spindle cell 
58. Squier 40 yrs. Rhabdomyoma 
59. Parmenter 69 yrs. Small spindle cell 


The tumor types in these 56 cases were 
as follows: 

1 Ann. Surg., Phila., 1908, xlvii. 

2In Kehrer’s case the wrong reprint was sent from the Surgeon 


General’s office, therefore the type of tumor was not noted. The pa- 
tient’s age was mentioned by another author. 
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Round cell (small). . 

Round cell (large) . . 

Round cell with calcareous degene ration. . 

Round cell with myxomatous degene ration. 

Round cell with ‘at xomatous and fatty dege neration. 
Sarcoma....... Bia Ripe Aste fain issae vaio ie Soane outers 
Myxomatous sarcoma. 

Myxomatous sarcoma with calcareous degeneration. 
Spindle cell with myxomatous degeneration. ‘ 
Small spindle cell SAYCOMA ...... 2.0... .0ccccssces 
Rhabdomyomn (malignant)... 20... ..6.cccsceees 
TREE CT IN 6.65 és aac oobrs 9 '0'0/ 5:6 bh ova ees ate 
Lymphosarcoma...... Pe ae rT rae ee 
MIN bicker Cip.ce Keio were ec nalla 6a She's 
ieee eee 
Angiosarcoma. 

Fibrosarcoma. . 

Fibromyoma sarcoma 1 (not malignant) . 

Unable to find type. . Pia 


COWwWre Ke NO 


-_ 


RR RW Re WH ED HH 


Ne Ae MT Co eee eee 


The decades in which the disease occurred 
were: 


Between birth and 10 years.....6.. 0.6 ices ccscces 20 
a ar ae eae ee ere 9 
ee I or 5.5055 re Saerer Blois nie ui 8% aleiaarians ai nlmeinale 9 
I p06 aah sear aianu a oS Wid io nS Oras, bm wks 4 
So i NSA Rraneic ear a eee rea ar rear er 5 
RNs 5 ovis a r5.0:6 nipigin ese bre sib ae.e eid dlove-n eialaleye 5 
oS = alg ili ae ea ate 3 
70 to 8o years... 2 
In two cases the age was not found. 2 

RMI girs ate is cr vsie Sie wine tase een fre SAS Ries ekg cake ON 


Several writers state that prostatic sar- 
coma is a disease of the very young and aged 
(over fifty). From the above table of aver- 
ages it will be seen that while the young are 
perhaps the most frequently affected, the 
disease occurs in practically every decade. 


ETIOLOGY 

The etiology is of course unknown. How- 
ever, unlike carcinoma, irritation and infec- 
tion in the ordinary accepted terms does not 
seem to play a réle, because many of the cases 
occur in the young before the prostate has 
fully developed, and in many others no history 
of gonorrhoeal infection or symptoms of pro- 
static infection were present. 


SYMPTOMATOLOGY 


The early symptoms of prostatic sarcoma 
may be divided into two groups: 

Those referable to the urinary tract; those 
referable to the rectum; in both, the symp- 
toms of obstruction either to urination or 
defecation appear first. Therefore, be- 


SURGERY, GYNECOLOGY 


AND OBSTETRICS 


ginning difficulty in either urination or de- 
feecation, irrespective of age, should demand 
investigation of the rectum by palpation 
which is only too frequently neglected. 

The urinary symptoms of obstruction early 
resemble those found in adenomatous hyper- 
trophy of the prostate and are characterized 
by increased frequency, beginning difficulty 
in starting the stream; the flow is smaller and 
there is apt to be dribbling at the end of the 
act as time goes on. 

In the rectal type the alternating attacks 
of constipation and diarrhoea, associated with 
cramp-like pains coursing along the colon, 
signifying incomplete obstruction, strongly 
suggest adhesions or new-growth in either 
the lower colon or rectum. Rectal examina- 
tion shows usually a soft, well-defined, en- 
capsulated mass occupying the site of the 
prostate and obliterating the normal pro- 
static and vesical outlines including the 
characteristic V found just behind the pros- 
tate, formed by the space between the vas 
and vesicles on either side. The mass may 
fluctuate and not a few operators have opened 
the perineum expecting to drain an abscess. 

The tumor may, however, be hard and 
firm. ‘The inguinal nodes are not enlarged, 
though they may be palpable. The urine and 
stools are negative, unless either bladder or 
rectum are invaded. Leucocyte count and 
differential, together with a normal pulse and 
temperature, and the absence of a history of 
infection, rules out prostatic abscess. 

Tuberculosis is ruled out by (1) the absence 
of any pulmonary lesion; involvement of other 
parts of the genito-urinary tract. (2) Nega- 
tive urine. (3) The mass has not the hard, 
nodular tubercular feel with softer areas of 
caseation. Also, pus and débris cannot be 
expressed into the urethra by rectal massage. 

Syphilis is ruled out by: (1) absence of a 
strong positive Wassermann; (2) absence of 
any other sign of the disease; (3) negative 
history. 

Carcinoma begins frequently in the poste- 
rior lobe. Early symptoms are referable to 
the urinary tract and stimulate adenoma. By 
rectal examination the V space is found to be 
gradually filling up with a stony, nodular 
mass. The carcinoma spreads under Denon- 
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villier’s fascia, and involves the rectum only 
late and high up. The inguinal lymph-nodes 
are enlarged, and a node situated at the outer 
tip of the seminal vesical is usually the first 
to enlarge and may be palpable through the 
rectum. The tumor almost never attains the 
size of sarcoma. 

The age of the patient and the relatively 
slow course of the disease are of aid in diagno- 
sis. 

TREATMENT 

So far, no case has recovered. An early 
diagnosis and complete extirpation of blad- 
der, prostate, and vesicles, with transplanta- 
tion of both ureters may offer a very slim 
chance. 

In infants such a procedure would hardly be 
possible. 

In conclusion, I wish to thank Dr. R. N. 
DeNiord for examination of the blood, Dr. 
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Julius Richter for photographs, and Dr. 
Burton T. Simpson for his pathological report. 
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THE VARIATIONS IN THE 


BLOOD SUPPLY OF 
THEIR POSSIBLE OPERATIVE 


THE OVARY AND 
IMPORTANCE!’ 


By JOHN A. SAMPSON, M.D., Atpany, New Yorxk 


N conservative operations on tke pelvic 
organs of women the object of the sur- 
geon should be not only to save ovarian 
tissue but to leave it in such condition 

that it may properly perform its function and 
may not later cause discomfort to,the patient. 
In order to accomplish this, a knowledge of the 
blood supply of the ovary is of importance. 
The surgeon should consider not only the 
actual blood supply of the ovary but especially 
its potential, for in these operations the actual 
blood supply may be more or less disturbed 
and must be replaced by the potential. The 
present study was undertaken for its ana- 
tomical interest and also for a better knowl- 
edge of the blood supply of the ovary as 
bearing on operations in which a tube is 
removed without removing the ovary of that 
side, or the uterus is removed, leaving one or 
both ovaries. The intrinsic blood-vessels of 


the ovary and resection of that organ are not 
considered. The intrinsic blood-vessels of 
the ovary have been very carefully described 
by Clark.? 

The material for this study consisted of 
six foetal tubes and ovaries and thirty adult 
ones in which the arteries had been injected 
with bismuth, and ten adult tubes and 
ovaries in which the veins had been thus in- 
jected. In the -foetal specimens, the arterial 
supply of the entire foetus was injected. In 
the adult ones, the uterus with appendages 
was injected, and these specimens were for 
the most part obtained at operation — a few 
at postmortem. 

METHOD 

The injection mass used was 10 to 15 per 

cent gelatin which contained in suspension 


2 See Contributions to the Science of Medicine, 
Press, 1990. 


The Johns Hopkins 


1Read before the American Gynecological Society, Washington, May, 1916. 
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Arterial supply of uterus, tubes and ovaries of 
X3. Bromide enlargement of radio- 


ig. 1. 
foetus, 26 cm. long. 
graph, arteries injected with bismuth and the course of 
those to be shown traced with ink, using stereoscope to 
determine their distribution, organs shaded. 

Variations in the distribution of the arteries of the two 


sides are present. Each uterine artery arises from the 
hypogastric. ‘Their course along the sides of the uterus 
with origin of arteria uteri proprie including fundal 
branch and the termination of each artery into the ovarian 
branch, which anastomoses with the ovarian artery, is 
similar. 

The left ovarian artery divides into two branches, a 
lateral tubo-ovarian supplying the distal pole of the ovary 
and giving rise to the arteria tube lateralis which supplies 
the distal portion of the tube; the second branch, a con- 
tinuation of the ovarian, anastomoses with the ovarian 
branch of the uterine and from this arteriz ovarii propriz 
arise. The right ovarian artery apparently does not divide 
(the lateral branch not being evident) but unites directly 
with the ovarian branch of the uterine. This side was not 
quite as well injected as the right, and small branches may 
have been missed. 

The actual blood supply of the ovary is ovarian and 
uterine. 

The arteria tube media of the right side arises from the 
fundal, the intermedia from the uterine, and the lateralis 
from the intermedia. ‘The blood supply of the entire right 
tube is uterine. 

The origin of the arteria tube media and intermedia of 
the left side is similar to the right but the lateralis is of 
ovarian origin, the blood supply of the left tube is divided, 
partly uterine and partly ovarian. In this divided blood 
supply of the tube, uterine and ovarian, we see the possi- 
bilities of the development of a communication between 
the ovarian and uterine arteries through this source. 


bismuth subcarbonate. The specimen was 
first submerged in a basin of warm water and 
the arterial or venous system injected with 
the melted mass. The injected specimen was 
placed in cold water until the gelatin had 
solidified, and afterwards preserved in Kaiser- 
ling’s solution or 10 per cent formalin. 
Stereoscopic roentgenograms were made 
for the purpose of studying the course of the 
individual vessels. Lantern slides made from 
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Fig. 2. 
of foetus, 40 cm. long. 1%. 
in Fig. 1. 

The course and distribution of the uterine and ovarian 


Arterial supply of uterus, tubes and ovaries 
Bromide enlargement as 


arteries are similar to the left uterine in Fig. 1. The 
actual blood supply of the ovary is as in the preceding 
illustration, ovarian and uterine. 

The potential blood supply of the ovary becomes more 
evident in the further development of the tubal arteries. 
The mediate arises from the fundal, the intermediate from 
the uterine, and the lateral from the ovarian, and these 
anastomose freely with each other. The uterine and 
ovarian arteries of the same side communicate with each 
other, not only through the well known utero-ovarian 
anastomosis (utero-ovarium communicans) but also 
through the tubal arteries. 


the stereoscopic negatives and examined in 
a special stereoscope gave the best results, 
as the details in a lantern slide are better 
than those in a print and, furthermore, by 
transposing the two slides the anteroposterior 
view is changed into a postero-anterior view 
and vice versa. 

In order to compare the blood supply in 
the different specimens, prints were made 
from the negatives, some on “Repro” paper 
and others as bromide enlargements. The 
course of the vessels was traced with water- 
proof ink on the prints, using the stereoscope 
as a guide and taking the liberty to draw 
vessels to one side, as in dissecting, and to 
leave out irrelevant branches, the object 
being to show the vessels desired in one plane 
so that they would not be confused with each 
other. The prints on “Repro” paper were 
then bleached, leaving the tracing in ink. 
Bromide enlargements separate the  indi- 
vidual vessels from each other and by in- 
tensifying the vessels to be studied with ink, 
their course can be followed and compared in 
different specimens much as in the prints 
which are bleached. These tracings supple- 
mented with the stereoscope furnished an 
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Arterial supply of uterus, tubes, and ovaries of 
X1%. Bromide enlargement as in 


Fig. 3. 
foetus, 44 cm. long. 
Figs. 1 and 2. 

The course and distribution of the right uterine and 
ovarian arteries is similar to the ovarian and uterine 
arteries in Fig. 2. The left uterine and ovarian arteries 
differ from the right in that the usual utero-ovarian 
anastomosis is not present. 

The actual blood supply of the ovaries is similar to the 
blood supply of the ovaries in Fig. 2, except for the absence 
of the arteria utero-ovarium communicans on the left side. 
The origin and distribution of the tubal arteries is similar 
to those in Fig. 2. 

The arterie propriz of the various organs and structures 
are further developed than in Fig. 2, and in this further 
development there arises a freer communication between 
the uterine and ovarian arteries of same side, and thus a 
better demonstration of their value as a potential blood 
supply of the ovary. 


easy and accurate means of studying the 
blood supply of the ovary and detecting its 
variations. 

I am indebted to Dr. Tiffany Lawyer for 
helping me inject the specimens, to Dr. 
J. M. Berry and Dr. William Howard of the 
Radiographic Department of the Albany 
Hospital for the X-ray features of the work, 
Mr. J. A. Glenn for making the photographs 
and prints, and Dr. W. M. Baldwin, Pro- 
fessor of Anatomy in the Albany Medical 
College, for the nomenclature of the arteries. 


THE DEVELOPMENT OF THE ACTUAL AND 
POTENTIAL BLOOD SUPPLY OF THE OVARY 
In the study of the arterial supply of the 
uterus, tubes, and ovaries of a human foetus 
26 centimeters long, one could follow the 
course and distribution of the uterine and 
ovarian arteries, and variations were found 
in the two sides, and thus variations in the 
blood supply of the corresponding appendages 
(see Fig. 1). Each uterine artery arose from 


Arterial supply of the uterus, tubes, and ovaries. 
X%. Radiograph of autopsy specimen, arteries injected 
with bismuth. 

The general course and distribution of the uterine and 
ovarian arteries is well shown but it is impossible to deter- 
mine the exact distribution of these vessels on account of 
the richness of the arteriz propri of the pelvic organs and 
the confusion resulting from viewing in one plane vessels 
which occur in many (see Figs. 6 and 7). 


Fig. 4. 


the hypogastric, and on approaching the 
uterus divided into an ascending branch run- 
ning along the side of the uterus, and a de- 
scending one supplying the cervix. 

The ascending branch gave rise to the 
arterie uteri propria supplying the body of 
the uterus and a fundal branch at the uterine 
cornu, where the uterine artery changed its 
direction and passed between the layers of the 
broad ligament to anastomose with the 
ovarian artery of that side. In its course 
from the cornu of the uterus to the hilum of 
the ovary it gave rise to a tubal branch 
(arteria tube intermedia) and terminated 
in the utero-ovarian branch which anasto- 
mosed with the ovarian. 

The right ovarian artery on approaching 
the ovary furnished branches to that organ 
and anastomosed with the ovarian branch of 
the uterine. 

The left ovarian artery on approaching the 
ovary divided into two branches; a lateral 
one (tubo-ovarian) supplying the distal por- 
tion of the tube and the distal pole of the 
ovary, and a mesial one supplying the ovary 
and anastomosing with the utero-ovarian 
branch of the uterine. 

The actual blood supply of the ovary was 
evident, i.e., ovarian and uterine. The 
potential suggested itself in the well-known 











Arterial supply of adult tube and ovary and 


Fig. 5. 
broad ligament showing another type of variation in dis- 
tribution of uterine and ovarian arteries and also the 


richness of arterial supply of broad ligament. _X1. Print 
of radiograph of operative specimen. The arterial supply 
of the broad ligament has been traced with ink so that fine 
branches would not be lost in the reproduction, print not 
bleached. 

The branches arising from the terminal portion of the 
uterine artery differs slightly from the preceding, the 
arterie uteri proprie are similar, the arteria tube inter- 
media arises from the uterine much nearer the uterus than 
in the preceding, the branch to the round ligament arises 
from the intermedia instead of the uterine, the uterine as 
usual terminates in the utero-ovarian. 

The ovarian differs from that in Fig. 6 in the absence of 
a lateral or distal branch. The ovarian and uterine unite 
in such a way that it is difficult to detect which is ovarian 
and which uterine. 

The actual blood supply of the ovary is uterine and 
ovarian, the arteriz ovarii propria arising from the utero- 
ovarian anastomosis in a line instead of groups as in the 
preceding specimen. 

The arteria tub media is insignificant. The intermedia 
arises from the uterine close to the body of the uterus and 
the lateralis is a branch of the intermedia but differs from 
the lateralis in Fig. 7 in that arteria ovarii proprie do not 
arise from it. The blood supply of the tube is entirely 
uterine. 

The blood supply of the broad ligament is especially 
well injected in this specimen. It shows its richness, its 
origin from many sources and the free communication 
between its branches, and thus the importance of the 
preservation of the broad ligament in conservative ovarian 
surgery as a source of potential blood supply to the ovary. 


utero-ovarian anastomosis and in the blood 
supply of the tube. 

The blood supply of the right tube was 
entirely uterine, the arteria tube media 
was derived from the fundal, the arteria 
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tub intermedia from the uterine between its 
fundal and ovarian branch, and the arteria 
tube lateralis from the intermedia. 

The blood supply of the left tube was partly 
uterine and partly ovarian. The media and 
intermedia had origins similar to those of 
the right tube, but the lateralis arose from 
the ovarian. 

In this divided blood supply of the tube, 
i.e., both uterine and ovarian, we see the 
possibilities of the development of a potential 
blood supply of the ovary by means of estab- 
lishing a communication between the ovarian 
and uterine arteries through the arteries of 
the tube. 

In the study of the arterial supply of the 
uterus, tubes, and ovaries of an older foetus 
(40 centimeters long) a further development 
of the blood supply of these organs, especially 
of the arteriz propriz was found (see Fig. 2). 
The course and distribution of the ovarian 
arteries were similar to the left ovarian artery 
in the preceding specimen. The actual blood 
supply of the ovary was definitely ovarian 
and uterine, the arteriz ovarii proprize arose 
from the utero-ovarian anastomosis. The 
potential blood supply of the ovary was evi- 
dent in the free anastomoses of the tubal 
arteries, thus establishing a communication 
between the ovarian and uterine arteries 
hinted at in the preceding specimen. The 
arteria tube media arose from the fundal 
artery, the intermedia from the uterine be- 
tween the fundal and the utero-ovarian, and 
the lateralis from the ovarian, and branches 
from these vessels communicated with each 
other along the side of the tube and through 
the lateral branch of the intermedia which 
supplied the broad ligament. 

In a specimen from a still older foetus 
(44 centimeters long) a further development 
of the arterie propriz was found, and an 
interesting variation in the blood supply of 
the left ovary was encountered (see Fig. 3). 

The course and distribution of the right 
uterine and right ovarian artery were similar 
to the preceding. The left uterine and left 
ovarian differed from the right in that while 
arteriz ovarii propria arose from them, the 
anastomosing branch (the arteria utero- 
ovarium communicans) was absent. 
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Fig. 6. Tracing of arterial supply of the left tube and 
ovary shown in Fig. 4. Most frequent type of distribu- 
tion of uterine and ovarian arteries (24 of 30 specimens). 
Xt. 

Tracing of radiograph in which, under guidance of 
stereoscope, confusing branches were omitted and others, 
when necessary, were drawn to one side as in dissecting, 
so that as far as possible all those traced may appear in one 
plane. The uterine and ovarian arteries were purposely 
made heavier than in the print, and the arterie ovarii 
propriz are indicated schematically. The print was then 
bleached, leaving the tracing. 

The branches arising from this portion of the uterine 
artery are as follows: arterie uteri proprie including 
fundal branch, branch to round ligament, arteria tube 
intermedia and the terminal ovarian branch, communi- 
cating with the ovarian artery. 

The branches arising from the ovarian are the tubo- 
ovarian supplying the distal portion of the ovary and tube, 


The distai pole of the right ovary was sup- 
plied by the tubo-ovarian branch and the 
ovarian and the proximal pole by the ovarian 
branch of the uterine, the arteria utero- 
ovarium communicans being present. The 
left ovary had a similar blood supply, but the 
communicating artery as stated was absent. 

The blood supply of the tube was similar 
to that in the preceding specimen. 

The potential blood supply of the right 
ovary is evident in the communicating artery 
and in the free anastomosis of the tubal 
arteries. 

The absence of the communicating artery 
between the uterine and ovarian artery on the 
left side and the communication between the 
tubal arteries of uterine and ovarian origin 
emphasizes the importance of the tubal ar- 
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and the ovario-uterine which with the utero-ovarian 
supplies the proximal portion of the ovary. 

The arterial blood supply of the ovary is partly ovarian 
and partly uterine, the ovarian apparently predominates. 

The arteria tube media arises from the fundal (uterine), 
the arteria tub intermedia arises from the uterine and the 
arteria tube lateralis from the tubo-ovarian branch of the 
ovarian, which as already stated supplies the distal por- 
tion of the ovary. The tube also has a divided blood 
supply, the greater portion being uterine, and the distal 
portion ovarian. These tubal arteries anastomose with 
each other as also do some of the arteriz tube propriz. 

The blood supply of the broad ligament is partly uterine, 
especially through the tubal arteries and that of the round 
ligament, and partly ovarian; branches from these anas- 
tomose with each other. 

The potential blood supply of the ovary is indicated in 
the divided blood supply of tube and broad ligament, i.e., 
uterine and ovarian with communications between the two. 


teries as a potential factor in the blood supply 
of the ovary. The still further development 
of the potential blood supply of the ovary 
was well shown in the adult specimens (see 
Figs. 5,6 and 7). 

In all the adult specimens the actual blood 
supply of the ovary was derived from the 
uterine and ovarian. The ovarian com- 
municated with the uterine, not only through 
the utero-ovarium communicans but also 
through the vessels of the tube and broad 
ligament. The tubal arteries anastomosed 
with each other as in the foetus, the arteria 
tubz propriz were further developed and in 
places in the outer wall of the tube communi- 
cated with each other. In_ twenty-four 
of the thirty specimens the tube had a divided 
blood supply, the arteria tube lateralis 
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Fig. 7. Arterial supply of the right tube and ovary 
shown in Fig. 4. Type of variation in distribution of 
uterine and ovarian vessels occurring in 4 of 30 specimens. 
1. Tracing of radiograph as in Fig. 6. g 

The branches arising from this portion of the uterine 
artery are similar to the preceding, but their final dis- 
tribution differs as will be considered later. ; 

The ovarian differs in its branching from the preceding, 
the tubal branch being absent. The ovarian divides into 
two branches, a lateral one supplying the central portion 
of the ovary and a mesial one which with the utero-ovarian 
supplies the proximal portion of the ovary. ; 

The cctail Mead supply of the ovary is partly ovarian 
and partly uterine, the uterine apparently predominating; 


arising from the ovarian artery, the remaining 
branches from the uterine. In the six 
specimens in which the lateralis was also of 
uterine origin, branches from this vessel 
anastomosed with branches from the ovarian 
supplying the broad ligament. The broad 
ligament received its blood supply from 
branches of the uterine, ovarian and tubal 
arteries, and many of these communicated 
with each other. The pelvic portion of the 
round ligament received its nutrient vessel 
from the uterine or one of its branches (see 
description later), and this also supplied 
the adjacent portion of the broad ligament. 
The importance of the tube, broad ligament, 
round ligament, and ovarian ligament as a 
source of blood supply (potential) to the ovary 
is evident. 


VARIATIONS IN THE COURSE AND DISTRIBUTION 
OF THE UTERINE ARTERY IN THE 30 
ADULT SPECIMENS 

The course of the uterine artery along the 
side of the uterus, with minor variations in 
the origin of the arterie uteri propria, was 





the distal pole is supplied by branches from the arteria 
tubz lateralis, the latter a branch of the arteria tube 
intermedia (uterine); the middle portion by the ovarian 
and the proximal by the utero-ovarian, the arteria ovarii 
propriz arising in groups. 

The arteria tube media arises from the fundal (uterine), 
the arteria tube intermedia from the uterine and the 
arteria tube lateralis from the intermedia. The arteria 
tube lateralis takes the place of the tubo-ovarian artery of 
ovarian origin in preceding illustration. The blood supply 
of the tube is entirely uterine, but through the blood supply 
of the broad ligament branches from the ovarian artery 
communicate with similar branches from the tubal 
arteries. 


similar in all specimens. At a varying dis- 
tance (from 1 to 2.5 centimeters in the 
hardened specimen) below the tube the 
uterine artery passed between the layers of 
the broad ligament toward the hilum of the 
ovary and terminated in the ovarian branch. 
Variations were present in this portion of the 
uterine artery. In twenty-one instances the 
arteria tube intermedia arose from the uterine 
between the fundal branch and the ovarian 
branch, more frequently nearer the fundal 
than the ovarian considering the origin of the 
ovarian the place where the first arteria 
ovarii propria arose from the uterine. In 
eight instances the arteria tube intermedia 
arose from the fundal branch, and in one 
from an artery (epigastric) in the round liga- 
ment, the latter also supplying the fundal 
branch. (See blood supply of tube.) 

The artery to the round ligament sometimes 
arose from the uterine between the fundal 
and intermedia when the latter arose from 
the uterine, in others from the intermedia or 
fundal. (See blood supply of round ligament 
to be considered later.) 
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Fig. 8. Arterial supply of tube and ovary showing 
more frequent form of branching of terminal portion of 
uterine artery. Tracing of radiograph of injected speci- 
men, subsequently bleached. 

In 21 of the 30 specimens the arteria tube intermedia 
arose from the uterine between the fundal branch and the 
ovarian as in Figs. 5, 6 and 7, and in present illustration — 
in this instance its place of origin is further from the 
uterus than in the preceding. 

In 24 of the 30 specimens the ovarian divided into a 
lateral tubal branch and a mesial ovarian — in 11 of these, 
arteriz ovarii proprie did not arise from the lateral 
branch. Compare with Fig. 9. 


The uterine directly or indirectly through 
its branches supplied a varying portion of 
the ovary in all, the entire tube in six, the 
greater portion of the tube in twenty-three, 
the round ligament and greater portion of the 
broad ligament in all but one. 


VARIATIONS IN THE COURSE AND DISTRIBUTION 
OF THE OVARIAN ARTERY IN THE 30 
ADULT SPECIMENS 

In twenty-four specimens the ovarian 
artery divided into two main branches on 
approaching the ovary, a lateral tubo-ovarian 
or tubal branch and a mesial ovarian, the 
latter anastomosing with the ovarian branch 
of the uterine. Thirteen of the twenty-four 
lateral branches were tubo-ovarian — ar- 
teria ovarii proprie arising for them. In 
eleven it was apparently entirely tubal al- 
though some of this number, arterie ovarii 
proprie may have been injured when the 
uterus was removed and therefore not de- 
tected in the injected specimen. 

In six specimens the lateral tubal branch 
of the ovarian was absent. The ovarian 
artery directly or indirectly through its 
branches supplied a varying portion of the 
ovary in all, the distal portion of the tube in 
twenty-three and portions of the broad liga- 
ment in all, but the latter to a lesser degree 
than the uterine. 
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Fig. 9. Arterial supply of tube and ovary showing less 
frequent form of branching of terminal portion of uterine 
artery. Tracing of a radiograph subsequently bleached. 

In 8 of the 30 specimens, the arteria tube intermedia 
arose from the fundal instead of the main uterine artery 
between the fundal and ovarian branch. Compare with 
Fig. 8. 

In 24 of the 30 specimens the ovarian divided into a 
lateral tubal branch and a mesial ovarian, in 13 of these the 
lateral branch was tubo-ovarian, as arteriz ovarii propriz 
arose from it as in this instance. 


THE ACTUAL BLOOD SUPPLY OF THE OVARY IN 
THE 30 SPECIMENS 

In all it was derived from the ovarian and 
the uterine artery. 

In twenty-one specimens the arterie ovarii 
propriz (from 4 to 14 in number) arose from 
the utero-ovarian anastomosis (arteria utero- 
ovarium communicans, see Fig. 5). Judging 
by the angle of origin of the arteriz propriz 
from this vessel the part played by the uterine 
and ovarian artery in the nourishment of the 
ovary varied, in some the ovarian predominat- 
ing, in others the uterine. In all of the above 
it may be said that the proximal portion of 
the ovary was supplied by the uterine and the 
distal by the ovarian. 

In five instances the proximal portion of 
the ovary was definitely supplied by the 
uterine or utero-ovarian, and the distal by 
the ovarian, with the arteria utero-ovarium 
communicans uniting the two (see Fig. 6). 
In none of the adult specimens was the com- 
municating artery absent as shown in the 
left side of the foetal specimen (Fig. 3). 

In four of the six specimens in which the 
arteria tube lateralis arose from the arteria 
tube intermedia (uterine) and not from the 
ovarian, the arteria tubz lateralis took the 
place of the tubo-ovarian branch of the 
ovarian, furnishing arterie proprie to the 
ovary. In these four instances the distal 
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Fig. 10. Arterial supply of tube and ovary showing 
especially well the division of ovarian artery into lateral 
tubal and mesial ovarian branch, the former entirely tubal. 
Tracing of radiograph subsequently bleached. 


pole of the ovary was supplied by the tubal 
artery (uterine), the middle portion by the 
ovarian, and the proximal by the uterine or 
utero-ovarian with anastomosis between the 
ovarian and uterine arteries (see Figs. 7, 
I1, 12, and 13). 
In all thirty specimens it can be seen that 
the arterial supply of the ovary is a divided 
one, ovarian and uterine, with a balanced 
communication between the two vessels, 
not only through the arteria communicans 
but also through the blood-vessels of the tube 
(arteria tube and arteria tube propriz), and 
through the arteries supplying the broad 
ligament. This balanced blood supply is 
apparently of value to the nourishment of 
the ovary in all instances, and especially 
when there is a marked line of division be- 
tween the ovarian and uterine blood supply 
of the ovary, as occurred in nine instances 
and most evident when the distal pole of the 
ovary was supplied by the tubal artery. 


THE ARTERIAL BLOOD SUPPLY 


The tube was usually supplied by three 
arteries — arteria tube media, arteria tube 
intermedia, and arteria tube lateralis. The 
arteria tube media arose from the fundal 
branch of the uterine and supplied a varying 
portion of the isthmus of the tube, its size 
varied inversely with that of the intermedia; 
distal branches from it anastomosed with 
proximal branches of the intermedia and 
proximal ones with those of the arterie 
uteri proprie. The intermedia — the largest 
of the three — arose from the uterine at 
varying points between the side of the uterus 
and the hilum of the ovary in twenty-two 
specimens, from the fundal branch in seven, 
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Fig. 11. Arterial supply of tube and ovary showing 
distal pole of ovary supplied by lateral artery of tube, of 
uterine origin. Tracing of radiograph — broad ligament 
vessels purposely omitted — subsequently bleached. 

The proximal portion of the ovary is supplied by the 
uterine, the middle by the ovarian and the distal by 
branches from the lateral artery of the tube which is of 
uterine instead of ovarian origin — 4 of 30 specimens. 

The arteria tube intermedia arises from the uterine near 
the uterus and the arteria tube lateralis from the inter- 
media. ‘The lateralis supplies the distal pole of the ovary. 
The course of the arteria tube intermedia along the tube 
is such that it would be difficult to avoid injuring it in 
removing the tube and thus cutting off the actual blood 
supply to the distal pole of the ovary. This would prob- 
ably not result in harm if the potential blood supply in the 
broad ligament was not encroached upon, as through these 
vessels the ovarian and tubal arteries communicate with 
each other. For vessels of broad ligament see Fig. 5. 


and from an artery in the round ligament 
(epigastric) in one. It passed diagonally up- 
ward and outward between the layers of the 
broad ligament toward the under surface of 
the tube where it divided into two branches, 
a mesial one going toward the uterus and com- 
municating with a branch of the media — 
a lateral one passing toward the fimbriated 
extremity to anastomose with a similar branch 
from the lateralis. This was the most im- 
portant tubal artery and varied inversely in 
size with that of the media and lateralis. 
Besides nourishing the greater portion of the 
tube it supplied branches to the broad liga- 
ment and frequently gave rise to the round 
ligament artery; and in four instances sup- 
plied the distal pole of the ovary through its 
lateral branch. 

The arteria tube lateralis arose from the 
Ovarian artery in twenty-four specimens and 
the intermedia in six. Next to the inter- 
media it was the largest tubal artery. It 
supplied the distal portion of the tube includ- 
ing the fimbriated extremity and adjoining 
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Fig. 12. Arterial supply of tube and ovary showing 
distal pole of ovary supplied by lateral artery of tube, of 
uterine origin. Tracing asin Fig. 11. The proximal and 
middle portion of the ovary is supplied by branches from 
the utero-ovarian anastomosis, the distal portion through 
the lateral artery of the tube which is of uterine instead of 
ovarian origin. 

The arteria tube intermedia arises from the uterine 
near the ovary instead of near the uterus as in Fig. 11. 
The arteria tube lateralis arises from it and supplies the 
distal pole of the ovary. 

The course of the arteriz tube intermediz and lateralis 
is such that if care is taken there is much less danger in 
injuring the actual blood supply of the distal pole of the 
ovary in removing the tube than in the specimen shown 
in Fig. 11. 

The tube in this specimen is supplied by five tubal 
arteries instead of three, there being two supplementary 
arterie tube intermedie near the isthmus of the tube. 


portion of the broad ligament, and anasto- 
mosed freely with branches of the intermedia 
and ovarian. 

Minor variations in the number of tubal 
arteries were found. In three specimens two 
intermediate arteries were present, and in 
one instance two mediate. 

The arterie tube proprie arose from the 
tubal arteries, and branches from these 
anastomosed with each other in the outer 
wall of the tube. 

In twenty-three instances the blood supply 
of the tube was divided; the greater portion 
being uterine and the distal portion ovarian. 
In six instances it was entirely uterine; in 
one instance epigastric and uterine. In all 
instances branches of the ovarian communi- 
cated with those of the uterine, either through 
the tubal arteries or when the blood supply of 
the tube was entirely uterine through the 
arteries of the broad ligament. 
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Fig. 13. Arterial supply of tube and ovary showing 
distal pole of ovary supplied by lateral artery of tube of 
uterine origin. Tracing as in previous illustration. 

The proximal and middle portion of the ovary is supplied 
by branches from the utero-ovarian anastomosis, the 
distal portion from the lateral artery of the tube which is 
of uterine instead of ovarian origin. 

The arteria tube intermedia arises from the fundal 
branch of the uterine and the arteria tube lateralis arises 
from the intermedia and from the latter arterie ovarii 
propriz to the distal pole of the ovary. 

The origin and course of the arteriz tube intermediz is 
such that it would be impossible to remove the tube with- 
out cutting off the actual blood supply to the distal pole 
of the ovary. It is important to preserve the potential 
blood supply of the ovary by not removing the tube unless 
necessary, and if so with the least possible encroachment 
upon the broad ligament. For blood-vessels of broad 
ligament see Fig. 5. 


Broad ligament. ‘The arterial supply of 
the broad ligament was derived from the 
uterine and ovarian (one instance partly 
epigastric through the round ligament). 
All three tubal arteries contributed branches 
to the broad ligament, especially the inter- 
media; branches also arose from the main 
trunk of the uterine and from the ovarian. 
The uterine through its branches con- 
tributed more to the blood supply of the broad 
ligament than the ovarian. 

The uterine branches supplying the broad 
ligament communicated with similar branches 
from the ovarian; this was especially true 
in the portion of the broad ligament between 
the hilum of the ovary and the tube. 

Through these utero-ovarian anastomoses 
the broad ligament must be considered an 
important source of potential blood supply of 
the ovary. 

Round ligament. According to the anatom 
ical textbooks the round ligament as it passes 
through the internal ring receives a branch 
from the deep epigastric artery. 

In most of the specimens the round liga- 
ment was clamped close to the uterus in 
removing the latter; this procedure inter- 
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Fig. 14. Venous outlet of tube, ovary and broad 
ligament. Tracing of radiograph as in previous illustra- 
tions. 

The venous outlet of the ovary is a divided one, i.e., 
partly ovarian through the ovarian veins (O.V.), and partly 
uterine through the uterine plexus of veins (U/.). 

The veins of the tube and broad ligament anastomose 
freely with each other, and are of importance as a potential 
venous outlet to the ovary if either of the actual outlets is 
in any way disturbed. In addition a vein (R) in the round 
ligament unites the utero-ovarian plexus with the epigas- 
tric vein. 


fered with the injection of the round ligament 
from the uterine vessels in these specimens. 

In ten specimens I was able to detect the 
artery to the pelvic portion of the round 
ligament. In five it arose from the uterine 
artery between the fundal branch and the 
intermediate tubal artery; in three from the 
intermediate artery and in two from the 
fundal. Branches from the round ligament 
artery also supplied the adjacent portions 
of the broad ligament. This artery ac- 
companies the round ligament toward the 
internal ring, and I judge must communicate 
with a branch of the epigastric artery. In 
one specimen a large artery from the round 
ligament gave rise to the arteria tube inter- 
media and also supplied the fundal — these 
two branches from the uterine being absent. 
This artery was apparently of epigastric 
origin. 

The round ligament must also be con- 
sidered a source of potential blood supply to 
the ovary. 

Utero-ovarian ligament. Arterial branches 
pass from the arterie ovarii proprie through 
this ligament to the uterus and from the 
uterine artery or its branches to the ovary. 
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Venous outlet of tube, ovary, and broad liga- 
Tracing of radiograph as in previous illustration. 


Fig. 15. 
ment. 

The division of the venous of the ovary into an ovarian 
and uterine outlet is more marked than in the preceding 
illustration. 


THE POTENTIAL BLOOD SUPPLY OF THE OVARY 

The actual blood supply of the ovary is 
both ovarian and uterine. The blood supply 
of the broad ligament being both uterine and 
ovarian, the usual blood supply of the tube 
being both uterine and ovarian, and as the 
vessels of the broad ligament communicate 
with each other and with those of the tube 
and round ligament, and as the tubal branches 
communicate with each other; all these 
structures must be looked upon as containing 
a potential blood supply to the ovary. 


THE VENOUS OUTLET OF THE OVARY 

- Most of the ven ovarii propriz empty into 
the venous plexus (utero-ovarian) situation 
between the layers of the broad ligament, a 
few empty into the uterine plexus (along the 
side of the uterus). The utero-ovarian plexus 
receives venous blood from the fundus uteri, 
tube, ovary, and broad ligament, and is 
drained by the ovarian veins, the uterine 
veins (through the uterine plexus) and the 
epigastric through a vein which accompanies 
the round ligament. 

The course of the venz ovarii propriz on 
leaving the ovarian tissue is partly lateral 
toward the suspensory ligament of the ovary 
and partly mesial toward the uterus. A 
division into an ovarian and uterine outlet is 
more marked in some instances than in 
others. 

The actual venous outlet of the ovary re- 
sembles the arterial supply in being partly 
ovarian and partly uterine in varying pro- 
portions. 
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The potential venous outlet of the ovary 
is evident in the various communications 
between the venous channels of the utero- 
ovarian plexus, the free anastomosis of the 
veins of the broad ligament and tube, and the 
communication of the plexus with the epi- 
gastric vein of the round ligament. 


CHANGES IN THE OVARY DUE TO INTERFERENCE 
WITH ITS BLOOD SUPPLY 


It is not the purpose of this communication 
to discuss the changes in the ovary due to 
interference with its blood supply, except 
very briefly. Clinical experience has shown 
that conservative ovarian surgery is often 
followed by enlargement of the ovary, due 
to cystic changes and oedema, and that these 
changes may cause discomfort and necessitate 
another operation. This has discouraged 
many operators in the attempts to save the 
ovary in salpingectomy and hysterectomy. 
For a fuller discussion of this phase of the 
subject I would refer to the sections on 
ovarian conservation after salpingectomy 
and hysterectomy in Norris’ Gonorrhea in 
Women. 

I wish to quote one paragraph from the 
above as it has special bearing on this present 
work: 


Clark has shown that the primordial follicles that 
usually develop in the substance of the ovary reach 
the surface as the result of two factors, namely, 
increase in size and the fact that they are pushed to 
the periphery by the constant pulsation of the 
ovarian arteries behind them. It would be safe to 
assume that when the ovarian circulation is im- 
paired, the ovarian arteries pulsate with less force, 
so that although the maturing follicle might reach 
the periphery of the ovary, the arteries would not 
possess sufficient pulsating force to produce a 
necrosis of the tunica albuginea, lying between the 
follicle and the surface, which, in the normal ovary, 
occurs just before the rupture of the follicle. Under 
such circumstances the follicle, coming in contact 
with the dense and perhaps thickened tunica al- 
buginea, would fail to rupture and result in a re- 
tention cyst. ‘This the author believes to be one 
of the chief reasons why cystic degeneration follows 
impairment of the blood supply in this locality. 
The perioophoritis which results in thickening of the 
capsule of the ovary that is often present, and the 
impairment of the return venous circulation as 
suggested by Brown, which causes cedema, are also 
contributing factors. 


1 1913, P. 200. 
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THE INFLUENCE OF SALPINGECTOMY ON THE 
BLOOD SUPPLY OF THE OVARY 

We must consider the above in relation to 
the normal variations in the actual blood 
supply of the ovary and tube. 

Group I. Distal portion of the ovary 
supplied by the ovarian, and proximal by 
the uterine or utero-ovarian, the arteria tube 
lateralis to distal portion of tubal arising from 
the ovarian, and arteria utero-ovarium com- 


municans present— 24 of 30 specimens 
(see Fig. 6). 
Group II. The arteria tube lateralis 


arising from the arteria tube intermedia 
(uterine) and not from the ovarian — the 
distal portion of the ovary being supplied 
by branches from the arteria tube lateralis 
(uterine) the middle portion from the ovarian 
and proximal from the uterine or utero- 
ovarian the arteria utero-ovarium commu- 
nicans present — 4 of 30 specimens (see Figs. 7, 
II, 12 and 13). 

Group III. Arteria tube lateralis arising 
from the arteria tube intermedia but not 
supplying the ovary, the distal portion of the 
ovary supplied by ovarian and proximal by 
the uterine or utero-ovarian the arteria 
utero-ovarium communicans present — 2 of 
30 specimens (see Fig. 5). 

In only one instance was the arteria utero- 
ovarium communicans absent and that in a 
foetus (see Fig. 3). 

In all salpingectomies the potential blood 
supply of the ovary is impaired and this im- 
pairment is increased the more the broad 
ligament is encroached upon. The actual 
blood supply is impaired if the uterine or 
ovarian artery or branches of same supplying 
the ovary are occluded or arterie ovarii 
proprie are injured; the danger of doing 
this varies with the type. 

In Group III there is little danger of in- 
juring the actual blood supply of the ovary 
if ordinary care is exercised. 

In Group I the danger is greater because 
in freeing the distal portion of the tube it is 
necessary to ligate the arteria tub lateralis 
and in this group it arises from the ovarian, 
and, furthermore arteriz ovarii propriz 
arose from this branch in thirteen of the 
twenty-four cases. I believe through errors 
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in technique I failed to inject the arterie 
ovarii propriz arising from this branch in 
several instances, and therefore the true 
number should have been more than thirteen. 

In Group II where the arteria tube lateralis 
arises from the uterine and supplies the 
distal pole of the ovary the dangers of shutting 
off the actual blood supply to this portion of 
the ovary are great unless care is exercised 
and the tube is removed with the least 
possible disturbance of the broad ligament. 

I do not know of any way of determining 
the type of arterial supply at the time of 
operation which would be especially true in 
pathological conditions of the tube. It is 
obvious that in removing the tube the surgeon 
should keep as close to the tube as possible 
and avoid mass ligatures of the broad liga- 
ment. Even with these precautions the 
blood supply of the distal pole of the ovary 
would be injured if it was supplied by an 
arteria tube lateralis of intermediate (uterine) 
origin and the latter from the fundal artery 
as in Fig. 13. 

In hysterectomy with conservation of one 
or both ovaries the blood supply from the 
uterine artery is cut off and the supply to 
the ovary is lessened in all cases and actually 


SURGERY, GYNECOLOGY AND OBSTETRICS 


shut off from the distal pole of the ovary when 
the latter is supplied by the uterine (4 of 30 
specimens), except as it would gain access to 
this portion of the ovary through the blood- 
vessels of the broad ligament and _ tube. 
The arteria utero-ovarium communicans, 
when present, would supply blood to the 
proximal portion of the ovary but would not 
supply the distal pole in the above-mentioned 
group. The communications between the 
arteries of the tube and broad ligament of 
uterine and ovarian origin (the potential 
blood supply) would soon adjust themselves 
to this change, and the entire ovary would be 
supplied in all instances if the tube and broad 
ligament are not removed. 

As it is impossible to determine at operation 
the type of ovarian blood supply present 
these studies support the practice of not re- 
moving the tube or tubes in hysterectomy with 
conservation of the ovaries. This was ad- 
vocated by Dickinson! in 1911. I have been 
following this plan since 1909 and have not 
encountered any ill effects from not removing 
the tubes, and my clinical results have en- 
couraged me in the practice of conservation 
of the ovaries under these conditions. 

' Surg., Gynec. & Obst., rort, xiii, 99; xiv, 134. 





CHRONIC GASTRIC AND DUODENAL ULCER? 
By ROBERT C. COFFEY, M.D., F.A.C.S., PortLanp, OREGON 


STUDY of the literature on chronic gastric 
A and duodenal ulcer® leads us to conclude: 
1. The primary cause of peptic ulcer is 
probably an infection, carried from a septic 
focusin some other part of the body by way of the 
blood stream to the stomach, where it effects a 
lodgment, and so devitalizes the tissues that they 
fall a prey to the digestive action of the gastric 
juice. An ulcer is the result. Enough of the or- 
ganisms seem to remain in the wall of the ulcer, 
in many instances, to keep the vitality of the 
tissues permanently lowered. The irritation 
seems to create a spasmodic action of the pylorus, 
which at the same time, shuts up the acid in the 
stomach for an abnormally long time, thus in- 
creasing its corrosive action. 
3See Internat. Abst. Surg., 1917, Mar. 217. 


2. While realizing that peptic ulcer is not al- 
together a surgical condition, it is quite certain 
that 50 per cent or more of true chronic gastric 
and duodenal ulcers may be better and more 
safely treated by surgery than by medical means. 
The mortality of gastric and duodenal ulcers by 
medical treatment can apparently not be deter- 
mined with any degree of accuracy. The mor- 
tality, as the direct result of surgical treatment, 
ranges all the way from 2 per cent to 12 per cent, 
or more, depending upon the skill of the surgeon, 
for there is probably no place in surgery in which 
the skill, experience, and judgment of the surgeon 
count for more than in the surgical treatment of 
chronic gastric and duodenal ulcer. 

Concerning the ultimate results in those pa- 
tients who recover from the operation, statistics 


2 Read before the Southern Surgical and Gynecological Association, White Sulphur Springs, West Virginia, December, 1916. 



































COFFEY: CHRONIC GASTRIC AND DUODENAL ULCER 351 


show that 60 to 75 per cent are absolutely cured; 
from 75 to go per cent are either absolutely cured, 
or are so greatly benefited that they do not re- 
quire further medical treatment. 

Obviously, it is impossible to compare the ul- 
timate results of medical treatment with surgical 
treatment, for every conservative surgeon in- 
sists that every case of peptic ulcer shall have the 
advantage of good medical treatment before sur- 
gery isconsidered. Therefore, every well-selected 
surgical case of gastric or duodenal ulcer repre- 
sents a medical failure, or more accurately 
stated, repeated failures on the same patient. 
So, if the medical man can cure 50 per cent of the 
cases of ulcer, and we as surgeons can cure 85 
per cent of his failures, there seems to be no good 
reason for rivalry. 

3. Concerning the modus operandi of the cure 
of gastric and duodenal ulcer, most recent author- 
ities seem to agree that the chief end to be de- 
sired is rest and the reduction of the acidity of 
the gastric juice. The most modern and appar- 
ently the most rational, medical treatment 
(Sippy’s), is based entirely upon temporarily 
neutralizing the acid gastric juice by the frequent 
administration of bland foods and alkalies, com- 
bined with the removal of the excessive gastric 
juice during the hours when food is not taken, 
thereby permitting the ulcer to heal. A certain 
percentage of ulcers thus treated medically appar- 
rently recur, and repeatedly recur in a few weeks 
or months after the treatment has been discon- 
tinued. It isthis class of cases that thesurgeon is 
called upon to treat. His work is to neutralize 
the acidity of the gastric juice by a continuous 
and permanent automatic process. . 

There are two theories as to the way in which 
this reduction (30 per cent according to Paterson) 
of the acidity of the stomach contents is brought 
about: (a) more rapid drainage, by which the acid 
is drawn out of the stomach; (b) a new opening 
which increases the flow of alkaline bile and pan- 
creatic juice into the stomach. 

There is a good deal of rivalry between the ad- 
vocates of these two theories. Bothin the inter- 
ests of harmony, and because it is probably true, 
it seems wise to suggest that both theories are 
right, and that the reduction is brought about 
both by permitting a more rapid exit of the acid 
gastric juice and at the same time a more exten- 
sive inflow of alkaline bile and pancreatic juice. 

4. The more radical operations, such as ex- 
cision of ulcer, segmental excision of portions of 
the stomach for ulcer, blocking of the pyloric end 
of the stomach by various methods, have cer- 
tainly given us a greater mortality than occurs 


OPERATIONS FOR CHRONIC GASTRIC AND 
DUODENAL ULCERS 
TABLE I—SURGEONS 
















































































No Per yal 
att awed , dary 
Type of Operation Cases |Deaths] Cent Peptic 
Ulcer 
Finney — 1902 to rors (13 years) 
Pyloroplasty (Finney)............... 100 5 5 2 
Simple gastro-enterostomy........... Too | B : °o 
<_NNDIS: Dept Ory ear oan oe 200 12 6 2 
Von Eiselsberg — 1904 to 1914 (10 years) 
Simple gastro-enterostomy........... 334 17 5 4 
Gastro-enterostomy with unilateral 
IN aos pn: 5 by se chamaoees o> 36 ° ° 3 
copia bsshep og, Ce 56 9 16 
6 a 5b a Warn lead biotin 24 12 50 
Pylorectomy 41 cases (mortality not 
NGI 540 cero ancecchyesevnseas 
[0 RE ee Te 38 8.3 7 
TABLE II—HOSPITALS 
No. |Deaths Per 
Cases Cent 
Massachusetts General 
RRR Cada ent cis cane sche de easns ei auseden 22 ° 
DEE cid +sceneiekan kcubiibnas aan deaun Se 43 2 
CR isd i vcasnseawniabes tankiens ober acu 54 7 
SS a acccre sks bse b ere canetekssteereee 48 I 
od dc cde 5nbasessenssesiesosacies 167 10 6 
Gastro-enterostomies...............0+ese00), 250 9 6 
Staff of Roosevelt Hospital (Reported by 
Charles H. Peck) 
January, 1910, to June, rors (54 years).... 
a4 ok gabe tae sheers osendes05e 104 10 9.6 
Gastro-enterostomies...................... 87 8 0.2 














Total number of cases of chronic gastric and duodenal ulcer op- 
erated upon and included in the above reports of von Eiselsberg, Finney, 
Massachusetts General Hospital and Roosevelt Hospital, 931; deaths 70 
(7.5 per cent). Total number of gastro-enterostomies, 671; deaths 41 
(6.1 per cent). 
with simple gastro-enterostomy. There is no 
adequate proof in the sum total of the literature 
on the subject to indicate that the results are 
enough better to justify the increased danger. It 
is undoubtedly true that the great majority of 
conservative surgeons are returning to the belief 
that posterior gastro-enterostomy is the operation 
of choice, and may possibly be the only operation 
which should be used in the treatment of gastric 
and duodenal ulcer, except for very special 
indications. 

5. The fifth conclusion we shall put in the 
form of a question, and shall attempt to answer 
the question by a study of statistics: Is the oper- 
ation of gastro-enterostomy so safe, and are the 
after-results of the operation so sure, that the 
average surgeon, and more particularly the oc- 
casional operator, can conscientiously urge his 
patient to be operated upon for gastric or duode- 
nal ulcer? What are the facts concerning the 
mortality and ultimate results of the surgical 
treatment of gastric and duodenal ulcer? 
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TABLE III—OPERATIONS FOR CHRONIC GASTRIC AND DUODENAL ULCER—AUTHOR’S CASES. 


































































































No. | Sex Date Type of Operation Result of Operation Later Complications 
1904 (2 Cases) 
I Bee. 2 BOE EB cece Posterior gastro-enterostomy...............ecececececees Recovered 
2 ae) Oe ee Posterior gastro- enterostomy EAS POR Prete Recovered 
1905 (4 Cases) 
3 F. May 29 Posterior gastro-enterostomy Recovered 
4 iF Posterior gastro-enterostomy Recovered 
5 F, Posterior gastro-enterostomy Recovered 
6 F. Posterior gastro-enterostomy Recovered 
7 F. POMEPION GASITO-ORLELORIOINY ....6.6.06.cccicccceccsvecceseses Recovered 
8 M. POSETIOL GAATO-CNLETORLOMT.......2 oi ccvccccccccseccccces Recovered 
9 F. Posterior gastro-enterostomy..........scceceeeeerececees Recovered 
10 F. Jan Posterior gastro-enterostomy Recovered 
Ir M. Jan. : bees Posterior gastro-enterostomy Recovered 
12 M. nid ecacd Posterior gastro-enterostomy Recovered 
13 M. | April6........ Posterior gastro-enterostomy Recovered 
14 M. SS SS Posterior gastro-enterostomy Recovered 
15 F, } - 7 aa Posterior gastro-enterostomy Recovered 
16 M. EF BOs vac00ss | EEL Recovered 
17 F. ae Posterior gastro-enterostomy Recovered 
18 F. (oS Posterior gastro-enterostomy ee, Two years later soe gd 
19 M. | Nov. 19....... Rodman pylorectomy and posterior gastro-enterostomy. . Recovered cut off. No benefit. 
20 | ee eee Posterior gastro-enterostoMy........ccccccseccccceecees Died of uremia 
1908 (6 Cases) 
2r F. SE Posterior gastro-enterostomy Recovered 
22 M. EE ee Posterior gastro-enterostomy. . Recovered 
23 F. Se Posterior gastro-enterostomy Recovered 
24 | a ee eee Posterior gastro-enterostomy Recovered 
25 F. Se ae Posterior gastro-enterostomy........-ccccssecccerccccces Recovered 
26 F. jo eee Posterior gastro-enterostoMy.........ccececececececeeees Recovered 
1909 (8 Cases) 
27 P. Oe ee Posterior gastro-enterostomy...........ccececccecesscess Recovered 
28 M. fy eee Posterior gastro-enterostomy Recovered 
20 F. MRIS 5 s:0:0: cine Posterior gastro-enterostomy Recovered 
30 . ee eae Posterior gastro-enterostomy Recovered 
31 F. eS ee Posterior gastro-enterostomy Recovered 
32 F, ae eee Posterior gastro-enterostomy Recovered 
33 | eh ee eee Posterior gastro-enterostomy Recovered 
34 | ee a: eee Posterior gastro- enterostomy Recovered 
goeo fia Cases) . 
35 | aes Saree Posterior gastro-enterostomy.........0ssccccccsccccscres Recovered 
30 F. ey 25 Posterior gastro-enterostomy and gastrogastrostomy for 
SEER CELIO EEL TE EPA: Recovered 
37 M. | April 26 Posterior gastro-enterostomy Recovered 
38 M. ay 20.. ..| Posterior gastro-enterostomy.. Recovered 
390 M. uly r.. oo] SOOWS TOSOCUION. .o0cccccccces Recovered 
40 F. BOR cinsces ss Se och ca ah cin a angue iam jaslaeeieidieckinis Recovered. .......000 Dilatation later for 
41 M. MR sa nena Posterior gastro-enterostomy Recovered stricture. 
42 F. eS Posterior gastro-enterostomy Recovered 
43 BE. PB. SB... cccas Posterior gastro-enterostomy Died of hemorrhage 
following excessive 
pressure of clamps 
44 F, je ee NS OTE COTE TLE POTION TET ETO Recovered............. Now has _hour-glass 
45 M. | Nov. 18....... Reni dane bes ssa ere-wsikaase sabe Geant ne aermmnary Recovered stomach with partial 
46 BE. | NOV. 02. 00005 PM 5. sic napasonheshevasaaeenawennsectaeee Recovered obstruction. 
47 So ee ENE 5-5. cc recedawenbiencieenssesaewennnsed Recovered........0.+- Died in rors of pul- 
48 Ms BG BB icc-a0 vn Posterior gastro-enterOstoOMy..........-ceecececccccececs Recovered monary trouble. 
1911 o Cases) 
49 Bs MRS 0 6:00.20 0 Posterior gastva-cnterontomay......0..cccvcccsccccesccccss Recovered : A 
5° F. | A sil Ssrcccsee NID: ba 0005000 0044 oonseeyensassences- ben RECOVERED. ...0200000. Died of carcinoma of 
51 M. May ae PE MONO GROIN 0.00.00 occ cctcccencvecectcces Recovered stomach in 1915. 
52 ee a ee Rahal avin UG oh sabied percsas cea aw RR eSaeRaRee Recovered : . 
53 So Ss eee Posterior gastro-enterostomy...........ssccesesesesceecs Recovered Died tuberculosis ro14. 
54 : 2. 2 eae DPGRSRIOE BOGISD-SUAOTOMIOINT «6. 6:0.0:6 0.00 c crvcccvccccseceses Recovered von Eiselsberg exclu- 
55 ee eee Rodman pylorectomy and posterior gastro-enterostomy....| Recovered sion rors by another 
surgeon. 
1912 (9 Cases) 
56 Se. ST von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
57 F, IE IN ova ca dv ccs baduenc ses paecsoeneecanewed Recovered 
58 F. Posterior gastro-enterostomy Recovered 
590 M. Posterior gastro-enterostomy Recovered 
60 F. Posterior gastro-enterostomy Recovered 
61 M. PE BONE. ov cvdcccssceeeees Recovered 
62 M. SHOGVO LOSCCION , co cose sccnccccscscccccscecsnccecoeers Recovered : 
63 F. Rodman pylorectomy and posterior ene .. Died. Pneumonia 
64 M. Rodman pylorectomy and posterior gastro-enterostomv . Recovered 
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No. Sex Date Type of Operation Result of Operation Later Complications 
1913 (18 Cases) 
65 F. oe ? See I ONE Sie os ocncesariceswsdeucessseessaanee Recovered 
66 a eee von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
67 M. Oe Seer Posterior gastro-enterostomy...........0.cceccsecececers Recovered 
68 M. ee, SE vacances IE 6 566.5: 0500:5- 650000010098 0046w aS Recovered 
69 F. BEAE. 25. 50.0000 I MN sin oo gesuivs ks 5G saad ae asaeasaravs sone MOCOVETOE, .0..00005000 Ulcer has returned. 
70 F. ES eee Rodman pylorectomy and posterior gastro-enterostomy....}| Recovered 
71 ee Oa ae von Eiselsberg exclusion and posterior gastro-enterostomy. .| Died 
72 M. | july 22........ von Eiselsberg exclusion and posterior gastro- mreeninnienndd Recovered............ Secondary gastric ulcer 
73 eee Posterior gastro-enterostomy..........ccssecccecccces Recovered distal to anastomosis 
excised Jan. 23, 1914. 
Recurrence. Excised 
year later. Died as re- 
sult of third operation. 
74 F. BEB c nities von Eiselsberg exclusion.and posterior gastro-enterostomy..| Recovered............ Died 2 years later “with 
75 F. pS ee Rodman FS eeepc nt and posterior gastro-enterostomy . Recovered stomach trouble and 
76 Bes 1 OE Wiis cones von Eiselsberg exclusion and posterior gastro-enterostomy . Recovered anemia.” 
77 F. eee von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
78 F. BEE. 205 c:0:0%0% Rodman pylorectomy and posterior gastro-enterostomy....] Recovered 
79 a § a Rodman pylorectomy and posterior gastro-enterostomy . Recovered 
80 BE. | GE. BO. ccecccse von Eiselsberg exclusion and posterior gastro- enterostomy . Recovered 
81 F. ee Rodman pylorectomy and posterior gastro-enterostomy....| Recovered............ Died carcinoma of liver 
82 | a es ane von Eiselsberg exclusion and posterior gastro- enterostomy . .| Recovered one year later. 
1914 (25 Cases) 
83 ee OS ee von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered............ Secondary ulcer’ in 
84 F. oS Se Rodman pylorectomy and posterior gastro-enterostomy....| Recovered stomach, distal to 
85 F. SE a Posterior gastro-enterostomy.............eeceeeeeeceeee Recovered anastomosis, 2nd op- 
86 2 8 ee Posterior SastTo-CnterostOMY..... 2. ccsccccccssccvecsses Recovered eration year later. 
87 F, See Posterior gastro-enterostOMy...........eeeeereseeeenenes Recovered Excision ulcer. Ante- 
88 F. ADE 33.0000 Finney with excision of duodenal ulcer.................++ Recovered rior gastro-enteros- 
89 F. BOE 00 .:5:4:6:0:0% Posterior gastro-enterostomy.............2eeecceecseceee Recovered tomy. Recurrence; 
go F. a Se von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 3rd and 4th opera- 
91 M. | Junes........ Sleeve resection............- TTT eee Recovered tions by Dr. Mayo. 
92 M. | Junero....... von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
93 F. DEE TE 64. 4.0:4.0: von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
04 See eee von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
95 F. June 20....... von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
96 M. | July 16 von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
97 Se 2 eee von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
98 Mis. | SO BO. c:0:0:06 von Eiselsberg exclusion and posterior gastro-enterostomy..| Died 
99 Ds, | FE. BOs casces POMOMGE PAMODCUMAIOMOTET. cccccsccccccecevéeccesececs Recovered 
100 2 ee eee Posterior gastro-enterostomy. . Recovered 
101 F. a ere Posterior gastro-enterostomy Recovered 
102 F, eS von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
103 F. WM: BE 66006s Posterior gastro-enterostoMy.........ceccccecsscccscvees Recovered 
104 a. US ee PORSHOR BARMTO-CHONTOTIOTIY 0.0.0.0 oe stcicccccccecesessseis Recovered 
105 F. Bs TAs sie-c.0ws von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
106 M. Se Posterior gastro-enterostomy..............c.eeeeeeeceees Recovered 
107 M. ee, ee Posterior anaeamnesanieied FoR RE FRY IESE ME Be Recovered 
1915 & Cases) 
108 F. a eer ele Piney esr saa OOOO EE Ce Died 
109 M. Jan. : ; Posterio® GastTO-OmterestomMy’...........000scccccrsvesecseces Recovered 
110 F, aS eee Posterior gastro-enterostomy............eeeeeceeeeees ..| Recovered 
111 F, BE Di cciscawe Posterior gastro-enterostOMy............cccccscceccecees Recovered 
112 M. oS ee ee. re Recovered 
113 F, 4 eS POStatIO? SEStTO-CRCATOMIGMEF «4.0... ccccccccccccccseceoece Recovered 
114 | 8 SS eee Posterior gastro-enterostomy............seseeeeeeeeceees Recovered 
IIs F. Feb. 13..... OS SEER errr ne ee ree Recovered 
116 | ae See Rodman resection and posterior gastro-enterostomy........ Recovered 
117 ee aS ee von Eiselsberg exclusion and posterior gastro-enterostomy..} Recovered............ Severe hemorrhage one 
118 See Se eee Finney, with excision of duodenal ulcer.................+.. Recovered year later. 
119 M. | May 20....... DNRNIENE ARUP GERI v6 5.00 06s cr ercceeincsensevove Recovered 
120 | i. ee Rodman and posterior gastro-enterostomy................ Died rath day after op- 
eration for relief of 
obstruction. 
121 MM. | Jely f0.......0 Posterior gastro-enterostomy............0+.eeeeceecceees Recovered 
122 F. Sg eee orc o esis ss ad ia.en ase ceseauanaee enna IE 65:0 6:000800% Not relieved. 
123 | Se 8 eee Posterior Ba NN EE eT ne Recovered 
124 | ee * ao von Eiselsberg exclusion and posterior gastro-enterostomy..| Recovered 
125 M. Sept. EOE POI PEPE IO Re rae Recovered 
126 M. Posterior gastro-enterostomy.........+.++e-esseeereeeees errr Severe hemorrhage one 
127 M. Rodman resection and posterior gastro-enterostomy........ Recovered year later. 
128 F. Posterior gastro- “ENCEFOStOMY....... es seeeeereceererecees Recovered 
129 F. Finney with excision of duodenal ulcer................... Recovered 
130 M. Posterior gastro-enterostomy............-eeceeeeeeseeues Recovered 
131 M. FIRRGY. ccc cccsccvccsccessecrssersverevscvvesereesioe Recovered 
132 M. : INNS as sasiav esos t40dbess0s0Sesiceretne exes’ ROCOVEICE.....00 000008 Not cured. 
133 F, ae aeerere Posterior gastro-enterostomy...........esesssccecccccces Recovered 
134 MA, | TOC. 23..00:0.20 ee IIIS 05 6h.0-0-0 0 00a es betneerees see eS eee Secondary orteasting 














ulcer with death 10 
months later from 
uremia following op- 





eration. 
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TABLE II1— (concluded) 



































No. Sex Date Type of Operation Result of Operation Later Complications 
1916 (16 Cases |up to November) 

135 F. AM ciccene Anterior gastro-enterostoMy . ........cccscccsccccccccecs ee Not well. 

136 F, a ee ee a ago diaak ods ale wanchalnwaieig Ub. beeen Recovered 

137 (2 SS eee I oa. og: o'ca) aiein'espidreialevinole' elemenwecienn Died. Uraemia. 

138 ae Se eee Posterior gastro-enterostomy...............eeeeecceeeees Recovered 

139 F. OS ee Es recite pa isc fo nade cae voee ka kone wouweein Recovered............ Died 6 months later 

140 | 2 eee Posterior gastro-enterostomy...............0:e-ceeeecees Recovered with hemorrhage. 

141 M. err Posterior gastro-enterostomy.............ccccccscccccess Recovered 

142 F, May 15s....... Posterior gastro-enterostomy...............esceeceeceees ROCOVOTON. .....0 00050 Ulcer not relieved. Par- 

143 7. ee IIe rarelas tis cae ois larecainGrs ea tietaies b'a.6s:seAeaDoee Recovered tial gastrectomy, Jul 
. : 18, 1916, mance § 

144 F. Sept. 21 Sleeve resection also posterior gastro-enterostomy......... Recovered.........00- Died 30 days later from 

145 F. Ce UR MEER <onvcisan nae nsines.e¥ pcre kwsmeowabiiee tiene Recovered hemorrhage due to 

146 F, PR EB ccienven Posterior gastro-enterostomy.............cccccccccvcesccs Recovered erosion of large vessel 

147 | ae SS ae Posterior gastro-enterostomy............scccscsesercescs Recovered in secondary ulcer. 

148 | ee eee RE tae Saige Gus 5 ania ssc Seibaiewaeceuaseing Recovered 

149 ee SS eee Posterior gastro-enterostomy.............cceceeececececs Recovered 

150 | eew. 46... ..... Posterior gastro-enterostomy...........0..2....e.eeecee- Recovered 





Unfortunately, accurate facts are quite hard 
to obtain in the literature. The general impres- 
sion has gone abroad that an operation is quite 
certainly a cure for peptic ulcer, and that the 
mortality is very low. Asa result of this, gen- 
eral surgeons, who have had no special training in 
and have made no special study of the subject, do 
not hesitate to recommend and perform surgical 
operations for ulcer of the stomach and duodenum 
whenever such cases present themselves for treat- 
ment. Furthermore, everywhere in the country 
general practitioners, doing only the surgery 
coming in their family practice, are doing surgery 
for ulcer of the stomach and duodenum. 

Outside of the Mayo Clinic, which during the 
past few years has reported the smallest death 
rate in a large series of cases that has been report- 
ed, Finney seems to have obtained the best 
results in a series of consecutive cases, extending 
over a period of ten years or more, that have 
been reported. 

I think it will be conceded that no surgeon in 
Continental Europe ranks higher in gastric sur- 
gery that von Eiselsberg of Vienna. 

From the standpoint of the number of cases of 
gastric and duodenal ulcer operated upon, and 
the good results obtained from the operation, 
the reports of the Massachusetts General Hospi- 
tal show better than any other hospital in Ameri- 
ca, except the Mayo Clinic, as far as the reports 
have come to me. 

I think that no competent judge of hospitals 
could name the twelve best conducted hospitals 
(speaking from the standpoint of medical and 
surgical efficiency) without including the Roose- 
velt Hospital in New York city. Dr. Charles 
H. Peck, one of the most reliable surgeons in 
America, has recently reported the work in gas- 
tric and duodenal ulcer by the staff of Roosevelt 
Hospital from January 1, 1910, to June, 1915 
(54 years). 


As we have accurate reports from these four 
sources, [ beg to submit the results of the very 
best work that is done anywhere as shown in 
Tables I and II. 

Now, if the best hospitals, and among the very 
best surgeons of the world, in the aggregate, have 
a mortality of 7.5 per cent in the surgical treat- 
ment of gastric and duodenal ulcer, and a mortal- 
ity of 6.1 per cent following gastro-enterostomy 
for ulcer, what are we to expect as to the actual 
mortality in the hands of the staffs of the average, 
and below-the-average, hospital? It certainly 
would be much greater than the statistics I have 
just quoted. And above all, what are the 
probable statistics in the hands of the occasional 
operator? It is safe to hazard the guess that 
most of us would prefer to keep our ulcers rather 
than to take the chance. 

In my own practice I have probably done a 
larger proportion of radical operations, such as 
excision of the ulcer, unilateral exclusion, and 
other forms of pyloric blocking, and pylorectomy, 
than most operators. Therefore I beg to submit 
Table III, which includes every case of chronic 
gastric and duodenal ulcer that has been operated 
upon by me in my regular operating hospital 
from April 14, 1904, to November 28, 1916. 
Cases 1 to 42 were operated upon in the North 
Pacific Sanatorium (private hospital); Cases 
42 to 107 inclusive, were operated upon in St. 
Vincent’s Hospital; Cases 108 to 150, in- 
clusive, were operated upon in the Portland 
Surgical Hospital (private hospital). A few 
cases have been operated upon at miscellaneous 
hospitals, of which we have no accurate record, 
and which it would not be proper to report, even 
if we had. The cases are given by years; also, 
the date upon which the patient entered the hos- 
pital is given; the type of operation performed; 
the immediate result of the operation; and the 
known later complications. 
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TABLE IV.—CASES OPERATED UPON FROM APRIL 
14, 1904, TO NOVEMBER 28, 1916 (12 YEARS) 


TABLE V.—CASES OPERATED UPON FROM NOVEMBER 
18, I910, TO NOVEMBER 28, 1916 (6 YEARS) 
































N m —— N ——_ 
NO. . er ar 0. : Per a 
Cases |Died | Cent Peptic Cases | Died Cent] Pe sti 
Ulcer Ulcer 
Simple gastro-enterostomy .............. 84 2 o.2 I Simple gastro-enterostomy............... 45 ° ° I 
PIGROT CHUODIATEY «6 oicn ccc ccccccenesee 8 ° ° FINDOY HHMOLOMART . o.oo cc cvcvesvcccves 7 ° ° 
Finney and Balfour (combined).......... I I |100 eS ee re eres I ° ° 
5 «Thy a aldila adie x bain I ° ° Simple excision of callous ulcer........... 9 ° ° 
Rodman pylorectomy — with gastro-enter- SE ccdankbsstssseanbaes tata’ I ° ° 
Se SIRE re eer rr reer 14 2 14.3 IN oon as me dakswecce nc 1 I 14.3) 1 
von Eiselsberg exclusion — with gastro- Finney and Balfour (combined).......... I I |100 
EE Re EE: 22 2 9.1 2 von Eiselsberg exclusion—with gastro- 
Simple excision of callous ulcer........... 10 ° ° MGI Sais cawccivgs tt Dhesiercees 22 2 9.1} 2 
eee EO Pee OTT 8 I 12.5 I Rodman pylorectomy — with gastro-enter- 
Pe ee I ° ° CO a5 655585 09 50 5d ee os 888 13 2 15.4 . 
leas oa nee h eee oe ak .| 150 8 5-3) 4 TA! oink Std Nab Nlicel tae .| 107 6 5.6] 4 





Table IV gives a summary of the twelve years’ 
work, including 150 cases. 

Table V gives a summary of the last six years’ 
work of the twelve, including 107 cases. 

In one sense I am proud of this report. In 
another I am sad to think that had I been less 
radical several of my patients who died would 
have been alive. For I must confess that the 
four patients operated upon by the von Eiselsberg 
and Rodman methods, who died, were no more 
difficult and no worse operative risks than the 83 
patients upon whom I did a simple gastro-enteros- 
tomy without exclusion or resection. Assuming 
this to be the fact, there would have been one 
fatality in these cases instead of four. Also, had 
the 22 patients operated upon by the von Eisels- 
berg exclusion and gastro-enterostomy been oper- 
ated upon by simple gastro-enterostomy, the 
probabilities are that there would have been no 
secondary ulcer in either case. 

The optimist may say that this is luck, were it 
not for the fact that all of these patients on whom 
resection or exclusion was done had a more stormy 
convalescence than those upon whom a simple 
gastro-enterostomy was done. 

The optimist might further state that possibly 
the ultimate results might be enough better to 
compensate for the increased mortality. Unfor- 
tunately this has not been the case, for a general 
survey of the simple gastro-enterostomy cases 
compared with the von Eiselsberg exclusion cases 
shows nothing in favor of the von Eiselsberg 
operation in the ultimate results. 

The optimist might further state that the fact 
of two secondary ulcers having developed after 
this operation might be purely accidental; but 
why did 3 out of 36 of von Eiselsberg’s patients on 
which the unilateral exclusion had been performed 
(a rate of 81% per cent) develop secondary ulcer, 
while only a little more than 1 per cent of his sim- 
ple gastro-enterostomies developed secondary 
ulcer? 


If there were advantages in the exclusion oper- 
ation or tle resection operation, such an opera- 
tion should be done in two stages: The gastro- 
enterostomy first, and in the course of two to four 
weeks, the exclusion or resection operation, if 
necessary. As a rule, however, the patient is so 
well at this length of time that there seems no 
need for the second operation. In at least five out 
of the six such operations which I have done in 
two stages, the ulcer had disappeared to such an 
extent that it seemed a shame to do any further 
operating, and in one I actually closed up with- 
out doing the second operation. 

As a result of a careful study of this subject, 
together with a limited personal experience, I 
believe the following will be my practice in the 
future: 

All duodenal ulcers will be covered over by 
omentum, and a posterior gastro-enterostomy by 
the Mayo or Moynihan technique performed, 
without artificial obstruction. Or, in certain 
cases, it is convenient to excise an ulcer near the 
pylorus combined with a Finney pyloroplasty. 

Gastric ulcers on the lesser curvature, which are 
small and indurated, will be treated by the Bal- 
four cautery plus the Finney pyloroplasty, or 
gastro-enterostomy. 

Large ulcers in other parts of the stomach will 
be treated by first doing a gastro-enterostomy, or 
a Finney pyloroplasty, followed by Sippy’s plan 
of medical treatment, with a resection later, if 
necessary. 

Ulcers involving a very large area of the wall 
of the stomach may be given rest and the patient 
nourished by jejunostomy. 

Ulcers near the pylorus, having a suspicion of 
cancer, will be treated by the Rodman operation 
done in two stages. 

Had this plan been carried out through all my 
work, I have good reason to believe that my total 
mortality in the 12 years’ work would have been 
less than 3 percent instead of more than 5 percent. 
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DEPARTMENT OF TECHNIQUE 


THE MODERN TREATMENT OF CLUB-FOOT'! 
By R. J. BEHAN, M.D., PirtspurGH 


Surgeon, St. Joseph’s Hospital 


HE principal foot deformities — club-foot, 

hollow foot, flat-foot —are the result of 

misapplied force, paralysis of muscles, and 
pathologic structural changes. Under the first 
comes trauma, bad fitting shoes, incorrect posture 
in standing and in walking. Under the second 
are classed the deformities arising as the result 
of infantile and birth palsies and spasticities. 
Under the third are grouped those diseased pro- 
cesses causing a destruction of bone, such as 
syphilis, tuberculosis, arthritis deformans, etc. 

It is not my intention to enter into an ex- 
haustive discussion of all foot deformities, but I 
shall restrict myself briefly to that termed club- 
foot, namely the talipes-equino deformity. Tobe 
properly equipped to form a judgment as to the 
means of relieving the distressing club-foot de- 
formities, I beg of you to pardon me while I 
briefly review the essentials in the etiology, some 
of the pathology and the treatment of this most 
protean of all foot imperfections. 

Etiological factors may be divided into the 
prenatal and postnatal. 

1. The prenatal, which are the most important, 
may be separated into (1) heredity, in which is 
included maternal impressions; (2) deficiency of 
intra-uterine space, producing pressure on the 
developing feet; (3) nervous or musculonervous 
causes; (4) arrest of osseous development. 

Of all these factors, the first two, which act in 
a mechanical manner, are the most important. 
Indeed it seems that the majority of club-feet 
are of this origin. The proportion of children born 
with club-feet is about one in two thousand. 

Club-foot is frequently associated with other 
congenital defects, such as spina bifida occulta. 
It was our custom in every case of club-foot to 
examine for spina bifida. An indicatory sign is 
a growth of hair over the lower lumbar spine. 

2. Postnatal causes. The postnatal develop- 


1 This paper expresses the convictions formed in the surgical clinic of 
Professor Bier while the writer was working as voluntary assistant 
under the supervision of Priv. doc. Dr. Frankel. These convictions 
were later confirmed by wider experience. To Dr. Frankel I am in- 
debted for many of the ideas, facts, and data incorporated in my paper. 


ment of true club-foot, that is, the equinovarus 
form, is not so very rare, and is the result of (1) 
paralysis of groups of muscles supplying the foot. 
This defect is usually the end-result of an acute 
infantile paralysis. (2) Trauma. At times the 
force of trauma may be exerted on the foot in 
such a direction that club-foot results: pressure 
of the bed clothes in debilitated states may pro- 
duce drop foot (a mild form of talipes equinus). 
(3) Disease, such as tuberculosis, rickets and 
syphilis, is also potent in its activity to cause foot 
deformities. 

A knowledge of the causation of the particular 
club-foot under observation is of value in that 
the treatment varies according to whether the 
deformity is of paralytic, mechanical, or patho- 
logical origin. The relations of these factors to 
the different methods of treatment are of im- 
portance and will be entered upon later. As a 
perfect understanding of a diseased condition 
depends upon a thorough knowledge of the 
anatomy and pathology of the condition, it will 
be well for us to glance briefly first at the anatomy 
of the foot. 

The foot consists of the os calcis, astragalus, 
scaphoid, cuboid, external, middle, and internal 
cuneiform, the metatarsal bones, and the pha- 
langes. 

To better understand the mechanics of club- 
foot reduction, a brief review of the articulations 
of the foot is necessary. These articulations are 
divided into the upper and the lower. 

The upper is the ankle-joint, and is the so-called 
ober-Sprungelenk, upper spring joint, of the 
Germans, and the midtarsal joint or the lower 
spring joint of the Germans. 

The lower-S prungelenk consists of the articula- 
tions between the cuboid and scaphoid in front 
and the astragulus and os calcis behind. It per- 
mits of a limited degree of every variety of motion; 
i.e., flexion, abduction, adduction, and rotation. 

As a rule, it is by the giving way of this latter 
joint that flat-foot is produced. In club-feet 
also the greatest changes are in this articulation, 
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so that the midtarsal joint becomes of prime im- 
portance in the correction of foot deformity. 

By a study of this joint, it is easy to under- 
stand why a rotary movement is necessary to 
correct a club-foot, for it is in the midtarsal joint 
that the forces are applied which produce club- 
foot. Therefore, the forces must be applied in the 
same joint to correct the deformed foot. These 
forces, however, must be in a direction exactly op- 
posite to the causative forces, and act through an 
arch corresponding to the path which the club- 
foot followed in its course of development. It is 
also apparent that, since all the bones of the foot 
are so closely united, movement of one bone will 
cause movement of all of them, so that the rota- 
tion of the foot will have a tendency to correct 
and force all the bones, especially the os calcis, 
into their proper places. After once being forced 
into place, fixation by the means at hand will 
tend to mold the bones into coaptive relationship. 

As the pathology of club-foot is extensive, I 
shall not discuss it. Any one who is interested 
may find all he desires in any good textbook on 
orthopedic surgery. It will suffice for us to 
remember that the anterior part of the foot is 
turned inward, the os calcis is directed backward, 
and in cases of great severity, the inner border of 
the foot is turned almost exactly upward. 
The bones are deformed in consequence of mis- 
directed angulations of force, the ligaments are 
either elongated or contracted, and it is these 
ligaments that are the greatest hindrance to 
reduction. Therefore, the first stage of any treat- 
ment should be the softening or relaxation of 
the contracted ligaments. The next stage is the 
bringing of the foot into a better position. The 
last stage is fixation. 

The first of these processes is best produced by 
hyperemia; the second by manual force for in- 
fants and children under three years of age, or by 
the vacuum apparatus or the forcible or operative 
correction in adults. Fixation is best induced by 
the spring bandage in infants and by plaster in 
adults. 

In every case, the earlier the treatment, the 
better the results. This applies particularly to 
the congenital variety found in children. The 
child increases more in length the first year than 
it does, at a later period, in three or four years 
(Camerer). Should the limb be deformed, this 
disproportionate increase in growth, greatly and 
disproportionately increases the deformity. On 
the contrary, if the deformity is corrected, the 
rapidity of the growth is an aid both to the heal- 
ing and to the proper molding of the foot. It 
should be remembered that the weight of a new- 
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born begins to increase from the tenth day on 
while the length of the body begins to increase 
only after the third week. It is best, therefore, 
to begin corrective fixation methods only after 
three weeks. In every case, correction should 
be attempted as early as possible after three 
weeks, for the longer the deformity persists the 
greater will be the muscular contractions and the 
more difficult will be the ensuing corrections. 

The technique of correction in infants is as 
follows: (1) the softening and relaxation of the 
tissues, (2) the correction, (3) the fixation. 

1. It has always been the aim of various 
operators to find a means of softening the soft 
parts and relaxing the tendons. Hyperemia, as 
a rule, has been the softening medium. It was 
first produced by the rubbing in of fats, oils, etc., 
as in the method of Bell, Hildamis, etc. This 
was prior to the days of antisepsis. As soon as 
operative interferences became safer, this method 
(technique) fell into disuse and was forgotten 
“id the pendulum swung to _ operations. 
However, the idea of using hyperemia as an 
aid to reduction, we find cropping up every now 
and again, and it was owing to the suggestion of 
Stromeyer that Frankel began to use hot air as a 
means of inducing hyperemia. According to his 
technique, the infant’s foot is placed in the hot 
air box for one-half hour or until the tissues be- 
come quite lax. (If the hot air apparatus is not 
at hand, hot compresses, etc., may be used.) 

2. After the tissues have become properly 
softened, the next procedure is the correction. In 
small infants this may be done by hand. In 
older patients mechanical aids are necessary. 
For a proper correction, it is necessary to turn 
the foot first, into dorsal flexion, and the best 
method of bringing this about is to grasp the 
foot with the opposite hand to that of the foot 
involved. The thumb should be placed on the 
dorsal surface over the metatarsi and the fingers 
should lie flat against the plantar surface; flexion 
and external rotation are produced by alternating 
periods of force and relaxation. This hand cor- 
rection is very tiresome. The next effort is, 
second, to swing the foot into pronation and 
external rotation. To lessen this part of the toil, 
Dr. Frankel devised a spring and adhesive plaster 
bandage. This was primarily used for very 
young infants to fix the foot after its hot air bath 
and correction. However, it acts very nicely as 
a corrective media for those who are somewhat 
older. The spring consists of a longitudinal spiral 
(Fig.1). It exerts pressure on twostrips of adhesive 
plaster. The first is over the malleoli, and has a 
tendency to roll the foot inward; one end of the 
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spring is attached to it. The second plaster 
bandage is placed around the base of the foot and 
the metatarsi, and is then carried up along the 
outer side of the leg to above the knee where it is 
held fast by a circular bandage. The other end 
of the flanged spring is attached to the inner side 
of this strip at the base of the external malleolus. 
In order that the spring may have sufficient play 
neither one of the two plaster strips should be 
applied too tight. Over the outer malleolus 
a felt protector is placed. It is important that 
the spring should not be too strong (Fig. 2). 

The spring remains in place two or three days, 
then is removed, and a hot air bath is given. 
The spring is then again reapplied and again 
changed in two or three days. This is continued 
until an overcorrection is obtained, and then a 
plaster bandage is applied. 

The foot must remain in this plaster support 
until the bones have been molded. Some sur- 
geons use splints for this purpose, but it seems 
that plaster, because of its simplicity and safety, 
is the best for ambulatory treatment. As the 
plaster is hardening, the same rotary direction is 
given to the foot as when it was being corrected. 
While making this foot rotation, opposing rota- 
tion is made on the knee. However, in small 
infants, because of the difficulty of application 
and retention, the plaster cast is omitted, and 
the spring bandage acts at the same time, both as 
a correcting and as a fixing apparatus. In put- 
ting a cast on the feet of young children, only a 
very thin layer, almost veil-like in thickness, of 
cotton wadding, should be applied, as otherwise, 
owing to the peculiar conical shape of the in- 
fant’s foot and leg, the cast has a constant ten- 
dency to slip off. 

The total time of fixation corresponding to the 
age of the child and the extent of the deformity 
is from three to nine months, the cast is renewed 
at intervals of four to six weeks. The fixation 
directs the planes of growth and allows the pro- 
nating muscles to become shorter. 

To guard against a recurrence, overcorrection 
is absolutely necessary. 

Opponents of the plaster treatment claim in 
favor of splints that the ensuing atrophy is less 
than with plaster. However, if there is atrophy 
from the use of plaster, it quickly disappears on 
the renewal of function of the muscles. Other 
objections are without foundation. 

In older patients, manual correction is a little 
more difficult, and other means must be consid- 
ered. These are grouped under (1) opera- 
tive interference, such as tendon or bone plastics; 
(2) forcible correction either by hand or by 





mechanical aids; (3) hyperemia and suction 
correction after the method of Frankel. 

1. Operative methods are tenotomy, fascial 
and muscle sectioning, and bone operations. 

Tenotomy. At the present time tenotomies are 
favorite procedures in the corrective treatment of 
club-feet; especially popular is achillotomy. Op- 
ponents of Achilles tendon and plantar section, 
however, are not lacking. Among those to be 
mentioned are Barkwell, Hueter, Kocher, and 
Rupprecht. The latter was particularly shocked 
by the poor results of such treatment. Even the 
strongest advocates of tenotomy, such as Strom- 
eyer, believed that of itself it had no value unless 
it is followed by the most careful orthopedic 
after-treatment. 

The idea that plantar tenotomies were absolute 
essentials in the treatment of club-foot probably 
arose from the fact that many orthopedic sur- 
geons held that club-feet were of paralytic origin, 
and that tenotomy was of value in shunting the 
contracted muscles of the soles of the feet out of 
activity, so that paralysis was then made com- 
plete and the possibility of healing in the corrected 
position was increased. However, in many of 
these cases, after the adduction has been cor- 
rected, it was found that further progress was 
rendered difficult by the false position of the 
os calcis, due to the contraction and unopposed 
action of the Achilles tendon, and it required 
sectioning, which as we shall see later on, renders 
club-foot reduction more difficult. In other, and 
perhaps as numerous cases, the lax flaccid tendon 
is found inserted into an antrophied calcaneal 
process. To section such a tendon would be 
absolutely of no value. Nevertheless, the asser- 
tion is made that in some cases tenotomy renders 
club-foot reduction much easier. 

If one examines into complements entering 
into the correction of a club-foot, it is found that 
all club-feet of whatever variety, must, in the 
evolutionary process of correction, pass through 
the stage of the so-called spitz foot or pointed 
foot, or pes equinus. 

Should the Achilles tendon be sectioned the 
accomplishment of this maneuver is rendered 
almost impossible. This is the experience of 
Lorenz who practiced tenotomy of the Achilles. 
He found that the correction of the spitz, i.e., 
suppinated foot, is the most difficult. This is 
due to the lack of a firm, fixed base which acts 
as a fulcrum to the further corrective processes. 
With the Achilles tendon intact, the os calcis will 
act as such a fulcrum. With a mobile os calcis, 
as after tenotomy, we have no such fulcrum. 

Even if the tibialis anticus and posticus, the 
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plantar muscles, or gastrocnemius, are shortened 
as a result of the deformity, it is problematical if 
section of the Achilles tendon will be sufficient 
to correct the deformity. In such cases, as 
a rule, it is necessary to perform a tendon im- 
plantation. In no case does tenotomy seem 
to be absolutely necessary, and it should be 
avoided, for it is in patients who have had a 
tenotomy that recurrences are the most common. 

For the reasons just enumerated, it is evident 
that tenotomy as the initial process in club-foot 
correction, except in the paralytic form, should be 
discarded. The most it can do is to produce a 
hollow foot, or pes cavus, and render more 
difficult the correction. As a terminal act, the 
tenotomy may have some value in restoring dis- 
turbed muscular equilibrium. 

Muscle and fascial sectioning. We will not 
exhaustively consider muscle or fascial section- 
ing, as the soft tissue contractions disappear very 
quickly under hyperemia. Sectioning of the 
muscles as recommended by Diffenbach, a 
founder of German surgery, and also by Stro- 
meyer, the first of the plastic orthopedists, has 
long been relegated into the disuse which it 
deserves. The more radical operation of Phelps 
in which the plantar fascia (ligamentum deltoid- 
eum) is sectioned and even the astragulo- 
scaphoid joint is opened, should never be con- 
sidered. The still more radical method of Codo- 
villa we will not even consider. 

However, in certain forms of club-foot, surgical 
interference is indicated; namely, in those cases 
in which muscular paralysis is present, or in which 
there is an overstretching of the muscles. In 
these conditions it is sometimes necessary to 
implant the Achilles tendon into the outer margin 
of the os calcis, or to make a periosteal implanta- 
tion of the tendon of the tibalis anticus into the 
outer margin of the foot. 

Bone plastics. Of the operations on the bone, 
the two best are: (1) the extirpation of the 
astragulus — talus —— Lunds, Ogston; (2) the 
resection of the cuneiform (Davies-Colley). 

Both of these operations are valueless of them- 
selves, unless combined with other methods of 
treatment. However, in some cases they are 
useful. 

The operative method, the favorite until the 
introduction of anesthesia, opened the way to the 
next period of progress in the treatment. It was 
the bloodless forcible correction. Surgeons of 
large experience like Codovilla and Graser have 
been strong advocates of this method. 

The forcible method produces a sudden cor- 
rection of the club-foot with much force and re- 
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Fig. 1 (at left). A, is the adhesive which goes around 
the ankle at the level of the malleoli. The malleoli are 
protected by pads. C is the pad over the external malleo- 
lus. The adhesive B is reflected back and the free ex- 
tremity is brought up on the outside of the limb as shown 
in Fig. 2. 

Fig. 2. Shows the wire spring in place and the cir- 
cular bandage around the leg below the same. 


quires great strength or a proper instrument. 
There is always associated a considerable degree 
of tissue destruction and pain which persists for 
several days. For this reason it is necessary that 
the plaster cast which is applied immediately after 
correction, be split lengthwise—or many 
windows be cut in it — (Lorenz). Associated 
with forcible correction are wide and deep tears 
in the skin, subcutaneous tissue, fascia, and 
muscle — in some instances the tears are 5 to 
6 centimeters, (2 to 2% inches long). There 
is also danger from the contraction of the scar 
resulting from the fascial tears. As an indication 
as to how great the tearing may be, it is only 
necessary to remember that many operators have 
found it necessary to devise a pediculated flap for 
covering the denuded area 

It would be well if the tearing, etc., due to 
forcible correction were limited to the soft parts 
alone, but, unfortunately, as both Kocher and 
Koenig emphasize, the periosteum, cartilage, and 
even the bone may be injured in this forcible 
method of treatment. 

As the degree of force necessary to correct a 
club-foot in the adult is possessed by but few 
men, mechanical helps were devised, namely: 
Koenig’s wedge. 

Turner’s lever. 
3. Combination of above two. 

4. Lorenz’s redresseur (first of its kind). 

5. Adjustable pelotten of Schultz and Graff. 

These apparatus are for the correction of 
adduction and the equinus. 

The disadvantages of forcible correction are 
numerous and include: 

1. Contractions. In many instances contrac- 
tions follow both the operative and the forcible 
correction of a club-foot. These contractions 
render ineffective the beneficial effects which 
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Fig..3. Shows the vacuum box with a thick rubber 
cuff, at the right, in which the deformed limb is inserted. 
A glass cover which is not shown in the picture is placed 
over the top of the box. Through this glass cover the 
different stages of correction may be seen and controlled. 


should result from a perfect anatomical correc- 
tion. 

2. Recurrences: The scar tissue is one of the 
most potent causes of recurrences. ‘To counteract 
these recurrences the scar or newly formed con- 
nective tissue must be stretched at each dressing 
with greatly increased pain and discomfort. 

3. Cosmetic result of forcible correction. 
The cosmetic result which in all cases is a more 
or less desideratum is with forcible correction apt 
to fall far below that of the passive gradual re- 
placement. In many instances the force gives 
rise to arthritic changes, pain and increasing 
stiffness of the foot. 

4. Functional result. The ideal functional 
result is never obtained either by forcible cor- 
rection or by operative interference (for instance 
a wedged-shaped resection). It is self-evident 
that the best results will be obtained by the method 
which causes the least injury to the tissues. 

5. Fracture (supramalleolar) of fibula. Espe- 
cially to be avoided is the supramalleolar fracture 
of the fibula. This is an evil misfortune for it 
makes necessary the interruption of mobilization 
until the fracture heals. 

6. Fat emboli. Payr mentions fat emboli as 
being common in the forcible correction of club- 
foot. They are especially dangerous in those 
cases of rarifying ostitis, the result of paralytic 
lesions. They are sometimes extremely easy to 
produce, for out of the compressed osseous tissue, 
without even undue force, fluid fat is pressed from 
the spongiosa into the general circulation. Other 
accidents are fairly frequent, such as tuberculosis 
of the foot, which finally has led to amputation 
(Elten). Disturbances of the eye-sight, due to 
fat emboli in a double congenital club-foot 
(Lange) and a death from fat embolus occurred 
in Hochenegg’s clinic. 





Fig. 4 (at left) and 5 show how after the bandages are 
in place the vacuum which is produced in the box will draw 
the foot further into the apparatus. This will cause trac- 
tion to be exerted in the direction of corrective forces and 
thus reduce the deformity. At the top of Fig. 5 is seen 
the ankle stirrup. Bandages are placed around the mal- 
leoli and metatarsi. 


A careful perusal of the literature will apprise 
us of the fact that death has occurred from a 
too careless forcible correction. 

7. Advantages of forcible reduction. The 
value of forcible reduction lies in the rapidity of 
thecorrection. However, we have departed further 
and further from the policy of total correction in 
a single sitting and today forcible correction is 
carried out in different stages. If this is done, 
anesthesia must be induced as many times as the 
treatment is divided into stages. That this is 
not at all uncommon may be gleaned from the 
words of Lange who says: “I have accepted for 
treatment children who have been anesthetized 
as many as 10, 15, or 24 consecutive times, and 
in spite of this the result achieved was not pro- 
nounced. 

To obviate the marked disadvantages of 
forcible correction, Frankel, of Berlin, devised his 
vacuum suction apparatus which exerts a con- 
stant force tending to flex and at the same time 
rotate the foot (see Fig. 3). 


This apparatus consists of a meta] box from which all 
the air can be exhausted. The apparatus is so arranged 
that by the exhaustion, the foot is pressed against a stirrup 
and so is straightened. The foot is fastened by means of 
two pulleys. These are connected to the foot so that they 
will exert a correcting force. One is connected to a 
plaster strip which is around the malleoli and exerts an 
internal rotating force. The peripheral strip, is placed 
around the toes in a gradual ascending spiral. This grips 
the metatarsophalangeal joint, the ball of the great toe, 
and the tuberosity of the fifth métatarsal. The strip 
may be adjusted to the special case. The most important 
part of the technique is to adjust the pressure in the proper 
direction (Figs. 4,5). It is necessary also to take care 
that a sand bag is placed over the knee, so that it is held 
in a position of extension. After everything is made 
ready, the air-tight glass top is adjusted to the box and 
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the air is exhausted and the correction goes on auto- 
matically. The air is exhausted either by a water or 
electrical vacuum pump. The amount of pressure is 
controlled by the degree of vacuum and this in turn is 
shown by the vacuum meter which is attached. How- 
ever, before the foot is placed in this correcting apparatus 
it is subjected to a hot air bath for 20 minutes. 

1. The action of the negative pressure in the apparatus 
is to produce hyperemia. If the hyperemia is active 
enough it may cause even a change in form of the tarsal 
bones. This has been proved experimentally by G. San- 
giorgi who produced softening of the bone by severe hy- 
peremia. In using the suction apparatus it is necessary, 
in order not to produce excessive degrees of hyperemia, 
to intermit at times. . The application is entirely painless. 
This may be due to the moderate degree of cedema which 
will, according to observers in Bier’s clinic, produce an in- 
filtration of the nerve and thus reduce pain sensation. 
This method of application is contrary to the practice of 
Codovilla who advises the use of a hyperemia bandage 
until oedema of the part results. 

A description of the method from which the 
greatest results may be obtained and with which 
1 have had personal experience follows: (1) Place 
the foot in a hot air bath 20 minutes; (2) correct 
in the suction apparatus 20 minutes; (3) ap- 
ply hot air. 

One of the principal actions of the latter is 
to rid the foot of the cedema which has ac- 
cumulated during the action of the suction 
apparatus. This oedema would interfere with 
the application of the fixation bandages. Should 
a slight oedema persist it is not disadvantageous 
in that it protects the foot from pressure, etc. 

Fixation after the correction. It is necessary 
that the foot be retained in the corrected position 
by plaster of Paris. In no case has a bad effect, 
an ulcer or necrosis been observed to follow as 
the result of the application of a plaster cast. 
The above technique applies to feet of sufficient 
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size and form to permit of the above manipula- 
tion; it is not suitable for infants’ feet. 

In every case there is more or less after-treat- 
ment. The principal object of the after-treat- 
ment is to bring the muscles into a state of equi- 
librium. It has been shown that even as over- 
stretching of a muscle will produce functional 
disturbances. Stretching of a paralyzed muscle 
will cause it to resume its normal functions; 
therefore, it is always advisable before doing a 
tendon transplant to see what effect stretching 
will have. If after a club-foot correction the 
pronators do not contract rapidly enough, the 
process must be hastened by physical means 
(hot air, massage, electricity) and functional 
measures. The mobilization of the foot should 
be continued as long as the peronei remain inac- 
tive and the foot tends to resume its former posi- 
tion. In the free periods the foot should not be 
left to itself but should be placed in a removable 
splint. 

In regard to apparatus for holding the corrected 
foot in place, the best is probably the Hessing 
apparatus. A good appliance for the after- 
treatment of club-foot in the adult is that devised 
by Frankel. It consists of a laced leather legging, 
and a foot brace. This is joined on the inner side 
by a steel brace with a hinge joint at the ankle. 
The upper portion of the outer brace is connected 
to the outer side of the foot brace by a heavy 
rubber band, which keeps the foot in a pronated 
position. 

With infants a splint for after-treatment is not 
necessary; however, for the period between the 
circular bandage and the ambulatory period a 
simple internal splint of binder’s board is sufficient. 
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AIR IN THE VENTRICLES OF THE BRAIN, FOLLOWING FRACTURE OF 
THE SKULL 


By W. H. LUCKETT, M.D., F.A.C.S., New York 


/YNHREE years ago, August, 1913, we re- 
ported in this journal a very similar case, 
the first on record; the patient died. The 

operation and autopsy proved the diagnosis 

correct. Since then there have been several 
cases reported, all of which have died. 

We now have the privilege of reporting the 
first case of this type to recover and that after 
operation. 


Patient is 35 years old, single, a plumber. He was ad- 
mitted to Harlem Hospital first time to the service of 
Dr. Haynes, October 6, 1915, with the following history: 
About 15 minutes ago patient was struck by a motor cycle 
and thrown to the street. 

Physical examination. White male, good physical and 
general condition. He can be aroused to consciousness 
but seems drowsy and apathetic but irrational when 
aroused. There is a lacerated wound of the right wrist 
and abrasions of legs and scalp. There is a marked ecchy- 
mosis in both upper eyelids with a large hematoma over 
both brows preventing opening of either eye, nose bleeding. 
Tongue, teeth, and throat negative; lungs clear throughout; 
heart not enlarged, no murmurs, first sound harsh at apex. 
Pulse regular, synchronous, good size and force, moderate 
high tension; abdomen—nothing abnormal; urine negative. 
October 7, blood-count: leucocytes, 10,330, polymorpho- 
nuclears 75 per cent, lymphocytes 25 per cent; pulse 88, 
temperature 99.2°, respiration 22 on admission. 

October 8, roentgenographic examination reveals a 
comminuted fracture of the frontal bone involving the 
orbital plate (see Figures 1 and 2). The absence of the 
air shadows in the ventricles is noted. October 9, general 





Fig. 1. Lateral view taken on first visit to hospital. 
Arrows indicate fracture of vertical plate of the frontal 
bone and of orbital plate. Note absence of air shadow. 


condition fair, ecchymosis and hematoma subsiding, can 
open right eye a little. October 11, hematoma disappear- 
ing, right eye open, left eye partially so, mentality good. 
October 14, comfortable, no complaints. ° October 16, feels 
good, out of bed on trial. October 17, out of bed. October 
19, home on discharge. Pulse fluctuated from 92 down to 
68; temperature 97.4° to 101.6°. 

Diagnosis: comminuted fracture of frontal bone. 

October 29, admitted to the Hariem Hospital a second 
time. Admitted to my service (Dr. Haynes was off duty). 

Since leaving the hospital ten days ago has been more 
or less dizzy all the time and is now in a dazed condition. 
Went into the police station near his home and asked to 
be sent to a hospital on account of “feeling in head.” 
He could not remember in what hospital he had been; 
does not remember having sneezed nor blown his nose 
violently since leaving hospital; does not believe that clear 
fluid escaped from his nose. These questions were asked 
because of the positive history of Case 1. 

October 29, blood-count: leucocytes 10,800, number of 
cells counted 100, polymorphonuclear 73 per cent, lympho- 
cytes 22 per cent. Wassermann negative, 

October 29, opthalmoscopic examination. Left eye: 
disc pale gray color, veins especially on disc markedly en- 
larged, arteries contracted, retina in peripheral region of 
fundus hyperemic. Right eye: disc slightly grayish, 
disc margins slightly blurred due to oedema, veins engorged 
and tortuous especially on disc, arteries markedly con- 
tracted, retina hyperemic. 

Diagnosis: bilateral optic nerve neuritis of moderate 
degree indicating possibly intracranial pressure of moderate 
degree (Dr. Cohen). 





Fig. 2. Anterior view taken on second visit to hospital. 
Arrows indicate fracture line and air shadows in both 
lateral ventricles. Note faintness of fracture line. 
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Lateral view. Arrows indicate old fracture. 


Fig. 3. 
Figures indicate outline of air distended ventricle; 1, 
anterior cornu; 2, posterior cornu; 3, middle cornu; 4, 
body of central horn. 


October 30, physical examination. White adult male, 
conscious, rational. Eyes: pupils slightly unequal R>L, 
both react promptly and properly to light and accommo- 
dation, no nystagmus. An irregularity can be felt in 
rontal bone near median line. Tongue slightly coated, 
protrudes straight, no tremor; pulse regular, slow, fair 
size, force and tension. Abdomen negative, extremities 
negative. Achilles, cremasteric, and abdominal reflexes 
active and equal on both sides, no objective sensory dis- 
turbance. 

November 5, neurological examination. Patient’s gait 
and station normal; pupils unequal, right slightly larger 
than left, both moderately dilated, both react slowly to 
light, the left very feeble, reaction in convergence is feeble, 
corneal reflex normal, ocular motility normal, eye grounds 
beginning postneuritic atrophy right side, left moderate 
papillary oedema, slight right facial paresis; tongue normal; 
upper extremities normal; lower extremities show muscular 
power and resistance good except slight weakness in 
posterior thigh groups, knee-jerks equal ++, no ankle 
clonus, slight Babinski left (Dr. Leszynsky). 

Operation, November 8, 1015. A right side subtemporal 
trephining was done, a small button was removed through 
which opening the right lateral ventricle was tapped with 
trocar and cannula (Oschner gall-bladder type). The 
attached rubber tube had previously been completely 
filled with sterile water and the distal end was submerged 
in a test tube of sterile water. 

When the trocar was withdrawn many large bubbles of 
air escaped through cannula and rubber tube and were 
demonstrated rising through the test tube of water. To 
our very great surprise this air was apparently not under 
pressure as it was in Case 1 and as we certainly expected 
it to be in this case. When the cannula was withdrawn 
it was followed by two or three spits of air and fluid 
through the puncture hole in dura. The wound was 
closed without drainage. Recovery from operation was 
uneventful but slow. 

November 10, blood-pressure 120, 80. Opthalmo- 
scopic examination right disc— upper and lower and 
temporal margins blurred; otherwise fundi normal. 

Diagnosis: optic neuritis mild type. Left disc — normal 


Fig. 4. Lateral view, after operation. All air has dis- 
appeared. Ventricles not visible. Arrows indicate frac- 
ture line. X is the trephine opening through which trocar 
was inserted. 
and periphery. Right disc — cedematous since last ex- 
amination, 

November 17, meurological examination. Condition 
unchanged, eye grounds unchanged except decided hyper- 
zmia. He seems unreliable in his statements, inattentive, 
and forgetful. Opthalmoscopic examination, November 
17: fundi normal right and left. No pathological con- 
dition. 

November 18 out of bed on trial. 
charged cured. 

It is a standing order on my service that all suspicious 
head injuries with signs of pressure be lumbar tapped so 
it was carried out by one of the staff without our knowledge 
on this patient the day preceding the trephining, when 
25 cubic centimeters of clear colorless spinal fluid was with- 
drawn not under particular pressure. There were no cells, 
no bacteria in the spinal fluid. Benedict positive, No- 
guchi negative. 

This tapping probably accounts for our failure to find 
the air in the ventricles under great pressure as in 
Case 1. 

Figure 4; taken November 24, after the operation shows 
no air. The round shadow marked X is the trephining 
opening. A plate taken a few days after the operation 
showed some slight traces of air remaining in the ventricles, 
and, as there is nonein Figure 4, we can say that air can 
probably be absorbed in the ventricles. It is questionable 
if we withdrew all the air at the operation; on the other 
hand the patient may have again forced air into the 
ventricles after the operation. 


November 27 dis- 


As a matter of routine our head injuries have 
insufflated into the nares pure boracic acid 
powder. In by far the majority of cases it is 
non-irritating. Once in a while it causes sneez- 
ing. It did so in this case after the operation 
and was discontinued. 

Recently, seven monthsafter the operation, the 
patient except for an occasional slight dizziness 
was in good condition. 
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We will designate this condition pneumoven- 
triculi-cerebral, I believe it is a much more com- 
mon condition than at first was supposed. Every 
fracture of the frontal bone involving the orbital 
plate should be carefully and for a longer period 
than usual observed for this possible serious com- 
plication. 

Attention is called to the similarity of the 
history of Case I with this case. Both cases 
had fracture of the frontal bone involving the 
orbital plate, both were discharged from the hos- 
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pital as cured. In both cases the X-ray did not 
show air in the ventricles upon the first exposure. 
Both cases returned to the hospital after about 
a week’s absence when a second X-ray showed 
the air in the ventricles. Evidently it was the 
distention of the ventricles with the air that 
produced the distressing symptoms as neither of 
the patients was particularly affected by the 
fracture itself. 

The roentgenographs are by Dr. W. H. 
Stewart. 





COMPOUND FRACTURE OF THE SKULL WITH LOSS OF NEARLY HALF 
OF THE FRONTAL BONE, AND PARTS OF THE LEFT FRONTAL 
LOBE OF BRAIN; RECOVERY 


By ULYSSES S. KANN, M.D., NEw York 


Visiting Roentgenologist, Binghamton City Hospital, Binghamton 


man, was struck on the forehead by the blade of a 

powerful electric fan while trying to lift the lower 
sash of the window, in the upper half of which the fan 
was fastened. He was sent at once to the City Hospital 
where I saw him one hour after the accident, at 11 p.m., 
January 31, 1916. 

The man was unconscious and a profuse hemorrhage 
was taking place, the scalp torn off from the entire fore- 
head in a large semicircle from above both brows up to 
the vertex continuing for about three centimeters along 
the coronal suture. Parts and shreds of the frontal 
cerebral lobes were lying in the wound and were removed 
with thumb forceps while a large hemorrhage was taking 
place. The dura could not be sutured as part was missing. 

The only way for me to stop the hemorrhage was to 
suture the flap over the enormous loss of substance wiih- 
out stopping to look just how much brain tissue was miss- 
ing. This was done with silk No. 2, separate stitches and 
far apart. The skin flap covered well the whole surface 
which was then only shaved. Dressing consisted of plain 
gauze soaked in a normal solution of saline without drain- 
age. The patient, still unconscious, was put to bed. 

I want to emphasize right here that I think the recovery 
was entirely due to the rapidity with which the wound 
was closed without transferring the patient to the operat- 
ing room, thus preventing, as rapidly as possible, any 
chance of further shock, more loss of blood, or infection. 

The dressing was changed the next day and then very 
seldom after that, only if it became loose. The stitches 
were removed on the tenth day in good condition. 

The patient was unconscious for three days, when he 
became restless. I had to put him in a strait-jacket 
and kept him under morphine so that he would not tear 
his.dressing away. There was incontinence of urine and 
feces. On the fifth day he took a few drops of water for 
the. first time and a liftle milk on the seventh day, but 
was asleep nearly the whole time. On the eighth day he 
sat up for a few minutes and answered a few questions 
vaguely. On the eleventh day he was put on soft diet and 
from this day he made, with a few exceptions, an unevent- 


— G., 24 years, a strong and healthy switch- 


ful recovery. Being in bed four weeks and still incontinent 
I decided to let him get up and this stopped at once his 
incontinence. He would get up, but soon tired, would go 
back to bed to get up again as soon as he would hear I 
was coming to see him. Then I made him stay up and 
sent him to the roof of the hospital for the day, where he 
would talk to other patients, but only if he was talked to. 
On May 6, 1916, he was discharged, thirteen weeks after the 
accident. 

The frontal bone was cut just above the supra-orbital 
margin a little more on the right side and broke in two 
pieces at the crest of the attachment of the falx cerebri. 


- The larger piece is the largest part of the left frontal bone. 


It was torn off at the coronal suture from the bregma down 
for a space of 8 centimeters and a half. These pieces were 
picked off the floor where the accident happened. The 








Pieces of frontal bone missing, measuring 8 x 10 


Fig. 1. 
centimeters. 
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Fig. 2. Photograph of patient entirely recovered. 
Fig. 3. Photograph of patient wearing black silk skull 
cap. 


pieces of frontal bone missing measures 8 centimeters by 
10 centimeters as show in Fig. 1. 

Figure 2 shows the patient entirely recovered. The 
scar on the right side is not quite smooth because the edge 
of the frontal on this side was so sharp that it had a ten- 
dency to cut through but is now absolutely smooth. Patient 
shows also some acne which he has had for years, I was 
told. 

Figure 3 shows the patient with a skull cap made by 
Tieman of New York. It is made of black silk and a 
piece of aluminum is fastened inside just above the loss 
of bony substance and acts as protection. 

Figure 4 is the roentgenogram which I made before he 
left the hospital. 


Following is the mental status of the patient 
taken by Doctor Theodore Irving Townsend, 
First Assistant Physician, Binghamton State 
Hospital: 

The chief characteristics appear to be a marked indif- 
ference, with lack of spontaneity, defective memory for 
the period following the accident, but with excellent mem- 
ory for the remote past; defective calculation, judgment 
poor, and insight absent. No delusions, illusions, or 
hallucinations. Orientation for time, place, and person 
correct. 


I had in mind to plate the loss of substance, 
but this I found would require too large a plate. 
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Fig. 4. Roentgenogram of patient before he left the 
hospital. 


I want to thank Harvey Cushing of Boston 
whom I consulted upon this particular step, and 
who advised me not to do it. 

My best thanks also to my friend, T. I. 
Townsend, who was kind enough to help me in 
the mental part of the case and who wrote the 
résumé of his long and tedious study. 

Thanks also to Drs. Gillespie, Chapman, and 
Tiffany, all members of the staff of the Bing- 
hamton State Hospital, who visited the patient 
at my request and helped me with their counsel. 


Note.—On August 27, about two months after the com- 
pletion of above article, the patient came to my office. 
Judging from his conversation, which is perfectly intelligent 
and normal, and his appearance he has made a complete 
recovery, mentally and physically. He remembers every 
incident preceding the accident and described same and 
converses intelligently on current topics. His wife says he 
is the same as before the accident. He has been offered a 
position with the railroad company having been pronounced 
competent by the railroad company’s surgeon. 
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THE TELEPHONE AS USED FOR THE LOCALIZATION AND REMOVAL 
OF METALLIC FOREIGN BODIES IN THE TISSUES’ 
By KENNETH BULKLEY, M.D., New York 


Instructor in Clinical Surgery, Cornell University Medical College; Associate Visiting Surgeon, Bellevue Hospital 


HE localization for removal of small foreign 

bodies embedded in the tissues or lying in 

the potential body cavities may at times 
be a most difficult surgical undertaking. For 
such cases the radiographer devised the vari- 
ous triangulation and stereoscopic radiographs, 
and Alexander Graham Bell* introduced the in- 
duction balance and the telephone probe. The 
latter, which is usually but undeservedly known 
as the “Girdner probe,” has not received the 
attention it deserves. It is the object of this 
paper to call attention to its value and to describe 
its use. 

The detailed electrophysics of the telephone 
need not here be described. Briefly it consists 
of a permanent electromagnet which on the 
passage of an electric current attracts or repels a 
flat iron disc, the vibrations of which emit the 
familiar sounds audible in the telephone receiver. 
If properly constructed it may be made an ex- 


2 Bell. Lancet, Lond., 1883, i, 108. 


Fig. 1. 
insulated construction. Leaders from ear pieces are 
joined to form a single cord until they again separate just 
before termination in connectors CC. From one of these 
a wire leads to carbon rectal electrode RE. To the other 
is attached SW, a sterile insulated wire leading to WE, 
wound electrode, which may consist of any suitable in- 
strument. 


T, telephone with two ear pieces, special heavy 


ceedingly sensitive instrument capable of de- 
tecting the most minute changes in the passage 
of an electric current. As used for the detection 
of metallic foreign bodies in the tissues, this 
instrument is connected in circuit with a simple 
voltaic battery made up of the body fluids as the 
electrolyte and the probe or other exploring 
instrument as one electrode. The second elec- 
trode may be of various forms and substances and 
placed in various locations. Bell originally used 
a polished steel plate 6x2x2% inches, and placed 
it, after moistening with vinegar for better con- 
tact, upon the back of the patient. Many other 
forms of this electrode have been described. 
Until recently it has been supposed that the two 
poles of the battery must of necessity be of the 
same metal. Accordingly, when a silver probe 
was used a silver plate was necessary; with a steel 
needle a steel plate, and so on through all the pos- 
sible metals. Davidson* on experimentation found 


3 Davidson. Lancet, Lond., 1915, clxxxviii, 217. 


Fig. 2. A, Darning needles, size 5 or 7, mounted in 
connectors by the eye ends. Useful in location of needle 
fragments in hand. Rubber insulation can be seen in left- 
hand needle. B, Larger needle mounted by sharp end. 
C, Silver probe insulated with shellac. D, Small ear knife 
used in enlarging tract to allow passage of forceps. E, 
Larger knife for same purpose. F, Grasping forceps. 
Connector a part of handle. G, Mosquito forceps, con- 
nector welded. H, Scissors, connector welded. J, Thumb 
forceps. Connector at right angle, not well shown. 
J, Blake gall-stone forceps. Useful for bullets. Con- 
nector in handle. 


1From the Cornell Surgical Division, Bellevue Hospital. 
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that the difference in potential between any metal- 
lic searching instrument and carbon was greater 
than that between two like metals. He accord- 
ingly used a specially constructed carbon plate 
placed upon the patient’s back. The writer, 
experimenting on animals by this method and 
using Davidson’s technique, found that the 
sounds in the telephone were none too audible 
due to the high skin resistance. Accordingly the 
electrode was changed in form from a carbon 
plate to a carbon pencil and in position from the 
patient’s back to the rectum, or, in cases under 
local anesthesia, to the mouth. In this way an 
electrode suitable for use with a searcher of any 
metal was obtained and the high skin resistance 
was exchanged for the relatively low resistance 
of a moist mucous membrane. 

It may be well before describing the clinical 
use of the instrument to explain its theory. The 
production of current is due to the difference in 
electric potential between the carbon and the 
examining metallic instrument. The best ex- 
planation of the varying sounds as heard in the 
telephone is that given by Canti! from whom we 
take the liberty of freely quoting. For purposes 
of description we will use the following characters: 


Let r equal the resistance of the body tissues, the tele- 
phone receivers, all connecting wires, and the area of con- 
tact of the carbon pencil with mucous membrane. This 
resistance is at any time during use so nearly a constant 
that we will consider it to be so. 

Let r’ equal the resistance of the area of contact between 
the examining instrument and the body tissues. This 
resistance will be variable. If a fine needle be used for 
exploration and not deeply inserted into the tissues (good 
retraction or insulation), it will offer more resistance than a 
large probe deeply inserted. As will presently be devel- 
oped, it is advisable to keep the resistance of 7’ as high as 
possible. 

Let r? equal the resistance of the area of contact of the 
metallic foreign body sought with the tissues. This 
resistance will vary inversely with the size and consequent- 
ly with the surface area of the foreign body and is therefore 
roughly proportional to its size. The larger the foreign 
body, the less will be its resistance. 


The intensity of the sound heard in a telephone 
receiver is, within the limits for which it is de- 
signed, proportional to the strength of the cur- 


rent at the time of its make and break. This 
current is equal to the electro-motive force di- 

; - Bat __E 
vided by the resistance of the circuit, or C = 

At the moment of impact of examining instru- 
ment with the tissues the voltaic battery is es- 
tablished and the circuit being completed a cur- 
rent passes through the telephone. Depending 
on the intensity of the electro-motive force and 


1Canti. Lancet, Lond., 1915, clxxxviii, 909. 
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the construction of the instrument, a click of 
varying intensity will be heard in the receiver, 
but instantly the flow of current becomes even 
and the sound ceases, because the diaphragm of 
the telephone is again stationary. The current 
which caused the sound and is now flowing is 
E 

r+r’ 

The diaphragm while this current is flowing is 
slightly drawn in toward the magnets, so that if 
the examining instrument be withdrawn and the 
contact broken, the diaphragm will return to its 
original position and a click will again be heard 
in the receiver. If, however, the examining 
instrument be pushed farther and farther into 
the wound, better and better contact will be 
obtained, less resistance will be offered to the 
passage of the current, and the value of r’ will 
decrease. Although the flow of current through 
the telephone is thus increased, no further click 
will be heard because the metal diaphragm is 
drawn slowly and evenly toward the magnet. 

But at the moment of impact of examining 
instrument and foreign body there is a sudden 
and relatively great reduction of resistance with 
a consequent sudden increase in the flow of cur- 
rent and a sudden attraction of diaphragm to 
magnets, resulting in a distinct telephonic click. 
The current now flowing may be represented as 
follows ?: 


represented by C= 


E 
rr 
ile sa cer Fae 
On breaking contact with the metallic foreign 
body another click will be heard due to the sudden 
increased resistance offered and the return of the 
metal discs to their original position. 

If we substitute in the foregoing equations 
definite numerical values, the explanation be- 
comes more clear. Arbitrarily we will let our 
numerals have the following values: 

Let E equal 1000 
r equal 40 
r’ equal 30 
r equal 20 
Then at the — of impact of instrument and 


=I 
re vid 
And at the moment of impact of instrument and 
S 
=19.+ 
y . +P 


2 When two resistances are in parallel, the total resistance is equal 
to their product divided by their sum. 


C 


tissues C= 


foreign body C= 
ie 
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There is thus a sudden increase in current repre- 
sented by the difference in these two solutions, 
namely 4.+ 

If the surface area of the foreign body be four 
times as large; its resistance roughly will be one- 


quarter as great; i. e., r? will only equal 5 instead: 


of 20 (our original valuation). The equation will 
J 
= xr 22.+ 
: +3 + r 
There will thus be a sudden increase in current 
represented by the figure 8.+ instead of 4.-+- with 
a resulting louder click in the receiver. 

It is advisable to maintain as small a contact 
(or as high a resistance) as possible between the 
examining instrument and the body tissues. If 
this resistance is diminished by increased con- 
tact, as with an uninsulated probe deeply in- 
serted, the change in current at the moment of 
impact with foreign body is not as great as would 
be the case with an instrument insulated except 
at its tip. Thus let the resistance of r’ be de- 
creased from 30 to 10. Then solving the equation 


E 
we r’ 


we find that C equals 20, and solving the equation 
- 
C= e : 
Pee 
a ae 
eign body) we find that C equals 21.+. In other 
words, instead of getting an abrupt change of 
current represented by the figure 4.+ we get a 
change amounting to only t.+. The truth of 
this theory is shown in practice, for more distinct 
sounds are obtained with an insulated than with 
an uninsulated examining instrument. 

For clinical purposes the instrument is con- 
structed and used in the following manner: The 
telephone which has proved most satisfactory is 
one having a combined resistance in the two ear 
pieces of about 1200 ohms. We have tried ear 
pieces from 75 to 3000 ohms combined resistance 
but have obtained the best results with a 1200- 
ohm instrument. The addition of dry cells of 
various voltage in circuit with magnets of dif- 
ferent resistance has also been tried but has been 
discarded as unnecessary and oftentimes con- 
fusing, too loud a click being obtained on tissue 
contact. A double receiver is best used as it 
helps to exclude other and annoying sounds, and 
the two ear pieces are connected with the usual 
metal band over the top of the operator’s head. 
As the commercial headpiece is not entirely satis- 
factory in its construction, we have had a special 
one made which has proved more stable and com- 


then read C= 





(contact of instrument and tissue) 


(contact of instrument and for- 
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fortable. By means of a long flexible silk-copper 
wire, insulated, into the end of which has been 
soldered a hard carbon pencil 2% inches in length, 
the circuit is led to either rectum or mouth. 
We have been in the habit of using the latter with 
local anesthesia, and the former with general. 
The circuit is completed by an insulated wire 
(pure rubber to withstand boiling) which leads 
to the operative field and is provided at both 
ends with connectors by means of which the 
current may be readily made or broken. The 
general construction and the arrangement of 
wires is shown in the accompanying figure. 

The operative instruments themselves may be 
as varied as the fancy of the operator. All must 
be provided with suitable connecting rods. Per- 
sonally we use only the few herewith shown and 
rely almost wholly upon ordinary sewing needles 
mounted by their blunt or sharp ends in suitable 
connectors. They are best insulated by rough- 
ening with fine emery and then dipping in the best 
quality of rubber cement or in a thinned shellac. 
If the latter is used sterilization must not be 
either by heat or alcohol. 

As most of the work has been done with needles 
in the hand, the technique for such cases will be 
described. It can be readily modified to apply 
to any suitable case. 

The receivers are first comfortably fitted in 
such a way that contact with the head is good 
and extraneous noise is partially excluded. A 
reasonably quiet room must be insisted upon and 


talking prohibited. The non-sterile wires lead- 


ing from the receivers, to which the rectal and 
operative electrodes are to be attached, are 
adjusted to lead down the operator’s back and 
their ends fixed over the right hip with a safety 
pin. While the operator sterilizes his hands, an 
assistant places the carbon pencil either in the 
anal canal or in the inside of the patient’s cheek. 
With a little care in technique these pencils can 
be made without difficulty and a fresh one accord- 
ingly supplied for each patient. At the operating 
table all connections, except with the operative 
instruments, are made by a non-sterile assistant. 
The instruments and insulated wire to lead to the 
operative field will have already been boiled. In 
the case of a needle in the hand it is preferable to 
work with a tourniquet, as it has been found that 
the value of r’ is higher in a dry than in a bloody 
field. Ata suitable site as shown by the X-ray, a 
half-inch incision is made through the skin, and 
the region supposed to contain the foreign body 
is punctured in many places. Using a fine needle 
it is perfectly safe to blindly puncture without fear 
of injuring tendon, nerve, or blood-vessel. In 
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this way every region of the hand has been ex- 
plored without as yet a mishap of any kind, 
and we now feel that far less damage is done by 
this method than by the usual large incisions. 
In cases already infected at the time of intro- 
duction of the foreign body or by previous 
attempts at removal, care must of course be 
taken and deep puncturing avoided. Immediate- 
ly on contact with the foreign body a distinct 
click is heard and on slight motion a grating 
sound is elicited. Neither of these is under any 
circumstances ever heard except on contact with 
metal. Having thus located the object sought, 
one of a number of methods may be used for its 
removal. The exploring needle may be with- 
drawn and replaced by a fine mosquito forceps 
(in circuit) and using these as a probe the needle 
may be again found, grasped, and removed. Or 
a fine scalpel or scissors may be used in circuit to 
enlarge the tract to the foreign body, when 
it can be extracted by sight without the further 
aid of the telephone. Sometimes it is of service 
to connect in the same circuit two instruments. 
Thus an exploring needle can be used to locate the 
body, left in place, and a mosquito forceps passed 
along it as a guide until the needle is grasped. 
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Both instruments being in the same circuit, no 
sound will be produced when they come in con- 
tact. Using this technique with its various 
modification we have not to date lost or broken 
a needle in our series, and our average operating 
time has been less than ten minutes. Nor has 
it been necessary to make an incision over one 
inch in length. 

The instrument is not meant to replace 
the X-ray and should not be used without its 
assistance, when this can be obtained. The cur- 
rent produced is small and the sounds heard are 
not loud and are at times confusing. It re- 
sponds only to metallic foreign bodies, and bone 
and tense fibrous bands produce no sound. To 
one familiar with its use it becomes a most 
valuable aid in a surgical undertaking which 
seems simple to the patient but which may prove 
to be difficult or even impossible for the surgeon. 

We desire to express our appreciation to Mr. 
Sharkey, lately an employee of Bellevue Hospital, 
for valuable suggestions and assistance in the 
technical work, and to the Experimental Labora- 
tories of the New York Telephone Company for 
the very generous loan of instruments with which 
to carry on the experimental part of this work. 
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MEANS OF ETHER 


RECTAL ANASSTHESIA BY 
WitH Report OF CASES 
By Dr. J. 


B. MONTOYA Y FLOREZ, Mepettrn, Cotomsta, S. A. 


Member of the Medical Faculty of Paris (1898), Professor of Clinical Surgery, Antioquia University 


EING personally desirous of knowing the 
efficacy and inocuity of rectal ether 
anesthesia advocated by Dr. J. J. Gwath- 

mey of New York, I have tried this method in 12 
cases operated on in my service in the Hospital 
of San Juan de Dios. The result is as follows: 


Case 1. M.N. P., woman, single, age 30, Colombian, 
white, was operated on on October 28,, 1915, for an enor- 
mous sarcoma of the right upper maxillary bone. One 
ounce of castor oil was given the evening before opera- 
tion. On the day of operation intestinal lavage with a 
liter of tepid water was given some hours before starting 
the oil-ether enema, and as well an injection of 0.015 
grams of morphine and 0.0004 grams of atropine was 
given. The enema consisted of 100 grams of ether and 
40 of olive oil. Vomiting and colic followed shortly. 
Anesthesia was sufficient in 30 minutes. The resection of 
the maxillary bone was done in 4ominutes. ‘There was no 
post operative vomiting, convalescence was normal, and 
the patient left hospital in good condition. 

CasE 2. M. P., housewife, age 26, Colombian, half- 
breed. Abdominal exploratory cceliotomy for a secondary 
cancer of the liver, on November 17, 1915. An evening 
purge of 30 grams castor oil was given. Intestinal 
lavage 2 hours before operation. Hypodermic injection of 
morphine and atropine 20 minutes before the slow rectal 
enema of 120 grams of ether and 40 of olive oil. Slight 
nausea and a little etherous gas per anum. Prior to intro- 
duction of ether, pulsations were 60 per minute; ten minutes 
after, 100. The operation was performed under a calm 
and complete anesthesia. Sleep was prolonged several 
hours after operation. Later the patient vomited a 
blackish fluid containing altered blood. Convalescence 
was normal, and _ patient left the hospital early. 

Case 3. P. M., man, age 37, Colombian, white. 
Amputation of thigh in the lower third November 18, 
1915, for traumatic gangrene of the lower leg, which followed 
a railroad injury. The interne forgot to give him a 
purge the evening before. Intestinal lavage 2 hours be- 
fore operation; hypodermic injection of morphine and 
atropine some hours before rectal enema of 120 grams of 
ether and 4o grams of olive oil. Pulse increased to 96 
per minute; excellent anesthesia. The operative pro- 
cedure lasted about an hour. In the night a bloody diar- 
rhoea commenced, which lasted 3 days, at the end of 
which the patient died. 

Case 4. A. P., woman, single, age 30, Colombian, half- 
breed. Subtotal abdominal hysterectomy and appendicec- 
tomy for tuberculosis, November 19, 1915. Vermifuge 
purge of calomel and santonin in evening. Intestinal lav- 
age and injection of morphine-atropine before enema of 
120 grams of ether and 40 of olive oil. Ten minutes after, 
the pulsation increased to 93 and she commenced to sleep. 
A compress was placed to avoid the rapid loss of ether, the 
characteristic odor of which is noted. Etherous gas 
passed per anum and there was vomiting and colic prior 
to narcosis. At the suturing of the walls the patient 


commenced to become slightly sensitive and a few drops 
of chloroform were administered. Convalescence was 
good and the patient left the hospital early. 

Case 5. E. S., man, age 55, Colombian, half-breed. 
On November 22, 1915, the right parotid, the submaxillary, 
and external cleidomastoidean muscle were _ resected. 
The external carotid, internal and external jugular were 
ligated and resected; all were commencing to be invaded 
by an extensive carcinoma which up to now had not 
recurred. Evening purge; intestinal lavage and injection 
of morphine-atropine before enema of 125 grams of ether, 
and 4o olive oil. Intestinal colic followed, the pulse 
became rapid, and 15 minutes later sleep was profound. 
Anwsthesia was ideal for 2 hours. The patient slept the 
rest of the day with regular pulse and respiration. Con- 
valescence was normal, cicatrization took place per primam, 
and the patient left the hospital after 20 days. 

Case 6. I. C., man, age 19, Colombian, white. On 
November 23, metacarpian resection for osteitis. Even- 
ing purge was given. Intestinal lavage and injection of 
morphine-atropine were done previous to oil-ether 
enema of 4o grams olive oil to 120 grams ether. Pulse 
89, respiration normal. There followed colic and a desire 
to evacuate the rectum. Convalescence was normal, and 
the patient left the hospital early. 

Case 7. P. P. C., man, age 35, Colombian, white. 
Nephrectomy for left renal tuberculosis, November 25, 
1915. Evening purge was given. Intestinal lavage and 
injection of morphine-atropine were done before enema 
of 120 grams of ether and 40 of olive oil were given. Anes- 
thesia was complete in 20 minutes. There was post- 
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M. L. operated on February 2, 1916, for re-establish- 
ment of nasal and oral orifices. (Case 12.) 
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anesthetic vomiting the rest of the day. The patient left 
the hospital in a month. 

CasE 8. J. de la C: E., man, age 45, Colombian, white. 
November 29, 1915, extirpation of an epithelioma of the 
right lower eyelid with indispensable blepharoplasty. 
Evening purgation. On the day of operation, intestinal 
lavage, injection of morphine-atropine and enema of 
120 grams of ether and 40 of olive oil. Intestinal colic 
followed with pressing desire to evacuate. The patient 
was hilariously excited for about an hour for which 
some drops of chloroform were given, and he promptly 
became quiet. The operation lasted 45 minutes. During 
the night there was rectal tenesmus and 5 bloody stools 
were passed, for which 50 grams of olive oil with 20 drops 
of laudanum were administered. The diarrhoea lasted 
2 days. The patient left the hospital well. 

Case 9. M. A., housewife, age 65, Colombian, white. 
December 1, 1915, resection of right portion of lower 
maxillary bone for sarcoma. Calomel and santonin 
purge were given in the evening. Rectal lavage and 
morphine with atropine before oil-ether enema of 50 
grams olive oil and 125 grams ether. Intestinal colic 
followed. The pulse was 80. Anesthesia was complete 
in 5 minutes. On the following day right hemiplegia and 
aphasia were present; diarrhoea until the fourth day 
when the patient died. There were no cerebral ante- 
cedents. At necropsy meningeal adhesions were found and 
a small abscess of the left frontal lobe. 

CasE 10. R. L., woman, single, age 33, Colombian, half- 
breed. In December 1915, subtotal abdominal hysterec- 
tomy with appendicectomy for bilateral adnexitis and 
tubercular appendicitis were performed. Evening purga- 
tion. Rectal lavage and hypodermic injection of mor- 
phine-atropine were given before starting the enema of 120 
grams of ether and 50 of olive oil. The pulse was 75 per 
minute, perspiration was profuse. During the night 
enterorrhagia was so severe that neither ergot nor an enema 
of olive oil and laudanum could stop it. Hematuria was 
present during the following days with ecchymosis and 
purpura patches in the skin. The patient died on the 
third day. Necropsy showed the liver small and some- 
what degenerated. 

Case 11. M. A. J., man, age 40, Colombian, white. 
December 3, 1915, radical operation for 2 large inguinal 
hernias. An evening purge of 30 grams sulphate of soda 
was given. Rectal lavage and injection of morphine and 
atropine were given before enema of 125 grams ether and 
50 of olive oil. Nausea and intestinal colic followed on 
giving the ether. The pulse was 60 per minute; pers- 
piration was profuse. Anesthesia was excellent in 10 
minutes. There was exaggerated meteorism at the begin- 
ning of the operation. Convalescence was normal, and 
the patient left the hospital well. 

Case 12. M. L., man, age 42, Colombian, negro. 
February 2, 1916, naso-oral plastic operation for re-estab- 
lishment of the orifices, one being completely occluded. 
There was also an almost total stenosis in the other, due 
to a vicious cicatrization following (see the accom- 
panying photograph). Evening purge of 114 ounces of 
castor oil which was aspired by means of a rubber tube. 
Rectal lavage and morphine-atropine injection were 
given before oil-ether enema of 100 grams ether per 60 of 
olive oil. Anzsthesia was complete in 10 minutes and 
lasted an hour. As the operation was not concluded a 
new enema of 50 grams of ether for 30 of oil was given. 
Three days suffered from dysenteric diarrhoea. Recovery. 


REMARKS 
Of the 12 cases that were operated on under 
rectal anesthesia ether, 5 were women of 26 
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to 65 years and 7 men from 19 to 55 years. The 
quantity of ether varied from 100 to 150 grams, 
thus: in one, 100; in six, 120; in four, 125. In 
one 2 enemas were used, the first being of 100 
and the second of 50. In none of the cases was 
chloretone used prior to the enema to obviate 
rectal intolerance toward ether; neither was 
rectal lavage employed at the end of intervention 
to wash away any excess, because the dosage 
employed was small. Such procedures are omit- 
ted with the object of simplifying the technique 
and rendering it more practicable to the surgeon 
and tolerable to the patient. The most conven- 
ient quantity of ether appears to be 125 grams or 
about 4% ounces with 2 ounces of olive oil. 
The anesthesia thus obtained is sufficiently pro- 
found for an operation lasting 2 hours. If a 
small quantity of ether is used it is well to place 
a compress on the face as a precaution. 

For the evening purge I have employed castor 
oil in 8, sulphate of soda in 1, calomel with san- 
tonin in 2, and in 1 case I gave no purge. The 
cleaning out of the rectum is an indispensable 
requirement, and the best purgative appears to be 
Glauber’s salt because calomel irritates the in- 
testine and produces a dysenteric form of diar- 
rhoea per se, especially when there is great abund- 
ance of intestinal parasites. The routine in my 
service before all abdominal operations is to give 
a lumbricidal purge of calomel and santonin, 
with the object of obviating post operative vomit- 
ing and the ascaridian peritonitis which is very 
frequent in such operations unless such pre- 
caution is taken. 

After the oil-ether enema 6 of the patients 
suffered from intestinal colic with a desire to 
evacuate; in 3 there was anal flatus; 2 showed 
moderate vomiting at the beginning of the 
anesthesia, and there was only 1 post-anesthetic 
vomiting. Difficult anesthesia with hilarious 
excitation in 1, deficiency at the end in 2. In 
these twoa fewdrops of chloroform were used. 
Analgesia was produced without complete anes- 
thesiaint. The pulse wasincreasedin5. There 
was profuse perspiration at commencement of 
anesthesia in 2; exaggerated meteorism in 1. 
After the administration of the oil-ether enema 
anesthesia appeared in 30 minutes in 5 cases, 
in the others in about 15 minutes. The anes- 
thesia was excellent lasting about 2 hours in 6 
cases. In one I had to repeat the ether enema. 

MORBIDITY AND COMPLICATIONS 

Among the gravest complications of rectal 
anesthesia by oil-ether mixture is, in the first 
place, the irritation of the intestinal mucosa which 
may be very violent in some individuals. Of the 
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cases cited in this study 4 developed dysenteri- 
form diarrhoea in the days following and one 
case a veritable haemorrhage; none of these 
previously showed the least lesion of the rectal 
mucosa, a condition which a@ priori contra- 
indicates this type of anesthesia. Objection 
may be raised to the fact that in 1 case I omitted 
rectal lavage at the end of the operation and that 
I did not give the three ounces of olive oil which 
Dr. Gwathmey prescribes. However, in 4 
patients operated on under this anesthetic to 
which Dr. José Meria Montoya of Bogota alludes! 
final lavage was done and the oil was given, and 
yet in 2 of these cases there occurred dysenteri- 
form diarrhoea for 3 to 5 days. 


MORTALITY 

In Case 3, apatient of 37 years, operated on for 
an infection of the lower leg, death occurred on 
the third day, the patient being exhausted by 
bloody and persistent diarrhoea. The patient 
in Case 9, 65 years old, who had a resection of 
part of the lower maxilla, died after four days 
of hemorrhagic diarrhoea with aphasia and hemi- 
plegia, and eight days after intervention. 

In Case 10, the patient 33 years of age, who 
had an abdominal hysterectomy for bilateral 
adnexal tuberculosis, died on the third day of 
enterorrhagia. Hmaturia was present and there 
were purpuric spots on the skin, symptoms of a 
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haemolysis evidently due to a hepatic insufficiency 
provoked by etheric intoxication. There was 
no family history of hemophilia. 

These 3 deaths can certainly be attributed to 
the rectal anesthesia by ether, because the most 
serious intervention was the hysterectomy in 
Case 10, and I have done so far this year 14 
similar operations using other methods of anzs- 
thesia without a single death. 


CONCLUSIONS 

1. Rectal anesthesia with an oil-ether mix- 
ture, in a quantity proportional to the weight of 
the patient, is simple and sufficient; tranquil, 
deep, and prolonged sleep follows the dose. 

2. Its disadvantage is the predisposition to 
diarrhoea and enterorrhagia by which is caused 
the irritation of the rectal mucosa. 

3. Post-operative morbidity and mortality 
with rectal anesthesia appears to be greater 
than with the methods commonly used. It seems 
contra-indicated in infections and in tuberculous 
cases; also in the aged. 

4. At present and until some means are found 
to suppress the irritation which ether produces on 
the rectal mucosa, rectal anesthesia will be an 
exceptional procedure which ought only be 
employed in operations on the naso-oro-pharyn- 
geal cavities, face, and some parts of the neck, 
especially when the surgeon lacks a competent 
anesthetist. 
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CLOSING THE SKIN IN ABDOMINAL INCISIONS 


By CHARLES STANLEY WHITE, M.D., F.A.C.S., WAsHincton 


Tes methods of closing the skin in abdominal 
incisions are almost as numerous as_ the 
operators, and just so long as the conditions 
vary and fancies are indulged, just so long will 
this condition exist, but an approach to standard- 
ization is both possible and desirable. The 
technique is changed from time to time for very 
good reasons, and not infrequently abandoned 
methods are rejuvenated and given a substantial 
place in the present-day methods. The _ bac- 
teriology of the skin has been largely responsible 
for modifications of technique and the introduc- 
tion of iodine as a sterilizing agent has permitted 
greater latitude in the use of sutures which pene- 
trate all layers of the skin. 

There are certain fundamental principles, 
chiefly mechanical, that have varied little in the 
evolution of the closure of the abdominal wound. 
Any closure which approximates the deeper layers 
without undue trauma, with accurate apposition 
of the skin margins may be considered as fulfill- 
ing the surgical requirements. Much has been 
said and written of ‘dead spaces” in wounds 
offering sites for hernia, blood-clot, and infection. 
Such a space may exist not only in the deeper 
layers, but in the subcutaneous layer as well, 
because the areolar tissue binding the skin to the 
fascia is of a loose and elastic texture and the 
use of retractors, and towel clamps, coupled with 
disregard of gentleness in manipulation, trau- 
matizes and creates spaces in the subcutaneous 
layer. A pocket of this sort is a nidus for a mild 
infection or an annoying hematoma. Closing 
of the skin implies approximation of the sub- 
cutaneous layer as the two are so intimately 
blended, and this is generally accomplished by one 
suture, but a means of fixing the subcutaneous to 
the fascia beneath must be provided. 

Probably the most convenient method is the 
‘““through-and-through,” tension suture, or 
figure-of-eight, all of which in a measure are 
satisfactory and accomplish the same end, that 
is, approximate the fascia edge and at the same 
time bind the layers in a vertical line, eliminating 
“dead spaces” in both planes. We look upon 
the figure-of-eight as the best of the deep sutures 
and a necessary one in routine practice, preferring 
the “B and B” tension suture (silk with special 
treatment) on account of its tensile strength, 
smoothness and uniformity in size and satis- 
factory sterilization. 


. 


If a deep suture is used, passing through the 
skin, subcutaneous layer and fascia, the closing 
of the skin is largely a matter of approximation. 
We do not believe that great tension should be 
used in bringing the edges of the skin together; 
the pressure of a tighlty drawn stitch deprives 
the tissue of an adequate blood supply, opening 
an avenue of infection by devitalizing the area 
adjacent to the suture. Common faults in skin 
closure are tightly drawn sutures and overlapping 
or inversion of the edges, and while this defect 
may be seemingly trivial, it may delay the pa- 
tient’s discharge from the hospital a week or more 
or entail dressings at the home. 

The suture we have found quite satisfactory 
is one which may be termed a continuous vertical 
mattress. The material usually employed is 
No. oo or No. o00 chromic catgut, though fine 
silk or linen under some conditions is preferable; 
any needle of small diameter, straight or curved, 
may be used, this being a matter of personal 
choice. 

The suture should have a knot or small loop 
tied in the long end, or fixed by a split knot and 





Author’s technique. 
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begun by taking a deep suture to include the 
entire thickness of the skin, from one side of the 
incision to the opposite, about one centimeter 
from the edge. The needle is then reversed in 
the holder, and the suture passed obliquely 
toward the other side, or the side on which the 
suture was started, barely engaging the edges of 
the wound. The needle is then introduced a 
trifle lower, on the side on which it originally 
entered, one centimeter from the edge and the 
first deep suture is repeated. These deep and 
superficial sutures are continued until the wound 
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is closed, drawing up the thread gently as each 
suture is completed. 

The advantages of suture are ease and rapidity 
of application, and perfect approximation of the 
edges. Some slight modification may be required 
for individual cases; picking up the edge of the 
fascia in the deep portion of the stitch is possible 
in thin individuals. 

We have not seen this suture described or 
used elsewhere, nor has any effort been made to 
trace the origin, but we are willing to believe 
that it was in daily use by Hippocrates. 


DESCRIPTION OF A NEW METHOD OF TURNING DOWN BONE FLAPS 
ON THE SKULL 


By R. E. FARR, M.D., MINNEAPOLIS, MINNESOTA 


i ee great number of methods employed in 
opening the skull is an eloquent proof of 
the shortcomings of most of the methods 
employed. Aside from the question of hemo- 
stasis, the proposition of entering the cranial 
cavity through its bony protecting wall without 
injury to the underlying soft tissues has tested 
the ingenuity of surgeons as long as surgery has 
been known. The Doyen burr, of which the 
Hudson drill is a modification, in conjunction 


with the Gigli saw or forceps of Dahlgren or De- 
Vilbis have proved up to the present time, per- 
haps the most satisfactory. For many years 
surgeons have attempted to use circular saws 
driven by some form of motor power, but with 
rather unsatisfactory results on account of the 
danger from these instruments. 

The simple act of making a trephine opening 
into the skull has been so simplified by the in- 
troduction of the DeMartel drill, that this may 








Fig. 1. 
Dura guard for motor saw. 


CUARD SOLOER 





Fig. 2. 
Application of motor saw and guard. 
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be done by electro-motor power without danger of 
injury to the dura. 

The instrument, which I have designed may 
be introduced through a five-eighth inch trephine 
opening and slipped along between the skull and 
dura for approximately 214 inches. It has two 
flexible metal guards, which indicate upon the 
outside of the skull the exact location of the 
dura guard beneath. With a 13% inch motor- 
driven saw, the bone may be divided along the 
line of the guard for the distance over which the 
dura is protected. The shank of the guard is 
made sufficiently thin so that it will travel along 
the groove cut by the saw as the guard is ad- 
vanced to a new position. Repeating this 
movement, the bone flap may be outlined and 
raised in a very few minutes and with the mini- 
mum of trauma and physical exertion, and with 
safety. In order to advance the guard into a 
new position it is desirable to cut a rather wide 
channel in the bone. To meet this condition, 
I have made use of the wobble saw, by means of 
which a channel of any width may be cut. 
The width of the channel will depend upon the 
angle at which the saw is set on the arbor. 

These dura guards are made in three forms: 
One is straight, one is curved to the right, and 
the other to the left (Fig. 1). This makes it 
possible to cut a channel in any direction de- 
sired. 

The guard proper is concavo-convex and the 
concave trough is filled with solder, so as to pro- 
tect the teeth of the saw provided they happen 
to come in contact with the guard. 





Guard in action. 


Fig. 3. 


Figures 2 and 3 show the application of the 
motor saw and guard in action. 

I have used this guard repeatedly upon the 
cadaver and have raised large bone flaps in three 
cases upon the living subject. These flaps were 
all turned down under local anesthesia and the 
guard seemed to work very satisfactorily. 

As an additional safeguard the patient’s head 
may be protected by a piece of sterilized lead 
plate % inch in thickness, to prevent the re- 
volving saw from getting caught in the drapes as 
described in a previous article." 


\Farr, R, E, Ann, Surg., Phila., ror3, June. 





A SIMPLE AND EFFICIENT PREPARATION OF THE FIELD OF 
OPERATION 


By G. S. FOSTER, M.D., MANcHESTER, NEw HAMPSHIRE 
Surgeon and Pathlogist to Hospital Notre Dame de Lourdes 


} \ODAY we find every line of work evolu- 
tionizing into efficiency and _ simplicity 
Surgery is in nowise a delinquent. 

it could be considered the leader. 

To make efficient and yet nominally simple, 
the preparation of the field of operation has been 
our hobby for a few years past. Gradually but 
surely we have succeeded in eliminating many of 
the superfluous actions of former days. The 
writer has for two years past instituted the fore- 
going method for the preparation of the field of 


Possibly 


operation. Because of its extreme simplicity 
and effectiveness, minus any discomforts, the 
writer desires to make this report hoping that 
others may think well enough of it to adopt its 
principles. 

The following is a detailed description of our 
modus operandi: 

The evening before the operation the field is 
carefully shaved and well sudsed. It is then 
rinsed with sterile water and carefully dried with 
sterile towels, after which it is covered with dry 
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sterile gauze and a binder applied to keep the 
gauze in place. ‘This is all the preparation made 
before going to the operating room. 

Upon the operating table, when the patient is 
yet but semi-anesthetised, the field of operation is 
made bare and all covering is walled-off with 
carefully placed sterile towels. The dry field of 
operation is then carefully and thoroughly bathed 
with gasoline. The greatest care is taken to see 
that any minute areas are not overlooked, and 
special attention is given to the umbilicus and 
pubic vibrisse, as we believe that these parts 
should be supersaturated. The gasoline coat 
is wipped off very thoroughly with sterile gauze, 
and the entire field is then carefully bathed with 
7o per cent alcohol which is allowed to remain 
without being dried. The field is now ready for 
the final protective linen walling and the incision. 

We have found this method to be most satis- 
factory. During the eighteen months that we 
have been using this technique, we have noted 
but a very pleasant appearing skin area after the 
operation. 
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RESUME 

1. ‘The preoperative preparation on the eve 
of the operating day does not necessitate the 
submitting of the patient to anything disagree- 
able. 

2. The dry sterile dressing aids in inducing 
pleasant and restful sleep for the night before. 

3. On the operating table the patient can be 
prepared in a space of time not exceeding two 
minutes. 

4. No wet or soiled table pads and linen are 
present for the patient to lie in during the 
operation. 

5. The very light touch and gentle care used 
upon the table during this preparation permits 
silence, thus avoiding any unnecessary noise. 

6. The trained anesthetist can run the pa- 
tient along very lightly, so that but a minimum 
of the anwsthetic is used. 

7. Inno instance has the skin become irritated 
in the least. 

8. The technique is so simple, it should en- 
courage others to make use of it. 


ECTOPIC PREGNANCY FOLLOWING LIGATURE AND SECTION 
OF FALLOPIAN TUBES 


By JAMES C. WOOD, M.D., F.A.C.S., CLEVELAND, OHIO 


HE following case, in view of the fact that 

there is now under discussion in medical 

literature the various methods of _ per- 
manently producing sterilization, is, I think, of 
interest. 


Patient, age, 34, referred by Dr. W. FE. Wells of Cleve- 
land, Ohio. One child stillborn 12 years ago, the result 
of very hard, instrumental labor, the cervix being badly 
lacerated and the levator ani muscles separated. When 
she came to me in January, 1913, there was a complete 
hernia of the pelvic organs, the uterus, vagina, and bladder 
presenting externally. The fundus was backward and 
there was hypertrophic elongation of the cervix. 

On January 29, 1913, I divulsed the uterus, curetted and 
applied iodine to the endometrium for the menorrhagia, 
amputated the cervix, did an anterior colporrhaphy by 
removing an ellipse of mucous membrane and fascia, 
approximating the wound thus made with mattress sutures 
in such a way as to bring into contact at least one-half 
inch of raw area, and built up the pelvic floor by the flap 
splitting method. I then opened the abdomen and after 
removing the appendix, did the internal Alexander ope- 
ration. The patient was exceedingly anxious not to be- 
come pregnant again so that I folded each fallopian tube 
upon itself with a Pagenstecker ligature, snipping off the 
loop of tissue thus created with a pair of scissors, a method 
which I had many times followed. 


‘was in perfect health for nine months. 


The patient convalesced nicely from this operation and 
I saw her again the 
latter part of October, 1913. Two months previously she 
had missed a period and had many of the reflex symptoms 
of normal pregnancy. The uterus, however, to all ap- 
pearances was empty. She continued to feel bad and had 
several sharp attacks of pain in the right side, the last one 
occurring two days before I operated. There was clearly 
a “mass” of some kind intimately in contact with the upper 
right side of the uterus. I removed her to the hospital 
and on November first reopened the abdomen through the 
right semilunar space to find an unruptured ectopic preg- 
nancy located near the uterus in the proximal end of the 
right fallopian tube. There was a general inflammatory 
condition about the uterus and abdomen, the uterus being 
intimately fixed to the abdomen by the previous operation. 
Many adhesions had to be overcome and the bleeding was 
very profuse. An eight weeks’ foetus with its membranes 
intact was removed with the tube. All active bleeding 
points were secured in ligatures. The oozing was of such 
a character that I deemed it best to pack the raw areas 
and drain through the vagina. The patient also made an 
excellent convalescence from this operation and is again 
in perfect health. 


Dr. Robert L. Dickinson in his excellent review 
of the subject in the August, 1916, number of 
SURGERY, GYNECOLOGY AND OBSTETRICS, under 
the caption of “Simple Sterilization of Women 
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by Cautery Stricture at the Intra-Uterine Tubal 
Openings Compared with Other Methods,” has 
shown that pregnancy following the procedure 
adopted by me for the purpose of inducing 
sterilization is of the rarest occurrence. On the 
other hand he has shown that subsequent disease 
of the tube with distention occasionally occurs. 
He has, however, in his review of the subject 
evidently not found recorded any case of ectopic 
pregnancy resulting from tying-off the tubes with 
section, and it is for this reason that I place the 
foregoing case on record. 


aT 
It 


There can be no question, if the abdomen is 
opened for other purposes, but that section of the 
tubes is the most satisfactory of all methods of 
inducing sterility. I have, however, in all in- 
stances, since my unfortunate experience in the 
case recorded, buried Ahe proximal end of the 
tube in the folds of the broad ligament leaving 
the distal end, after cauterization with carbolic 
acid, free. 

I assured the patient that conception was im- 
possible and as a consequence a malpractice suit 
seemed at one time inevitable. 


CORRESPONDENCE 


THE WIRE GAUZE BRAIN DRAIN 

To the Editor: In the December, 1916, issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS, p. 740, 
Dr. H. P. Mosher refers to the treatment of cerebral 
abscess by a perforated metal tube, filled with 
glycerine, but states that he does not know with 
whom this method originated. 

The treatment is described by Sargent and 
Holmes in their article on “ Penetrating Wounds of 
the Skull,” in the British Journal of Surgery of 
January, 1916. The tube used by them is cylin- 
drical, not conical as stated by Dr. Mosher. 

The writer has recorded, in the St. Bartholomew’s 
Hospital Journal of September, 1916, a case of gun- 


shot wound of the skull, operated on six months 
after the injury, in which an abscess of the right 
frontal lobe was treated by the perforated metal 
tube and glycerine. ‘The patient died six days after 
operation, death being caused by two large right- 
sided temporosphenoidal abscesses, which had pro- 
duced no localizing symptoms, did not appear in 
the skiagram, and were undiagnosed. The autopsy 
showed that, in the frontal lobe, there was no 
meningitis and but very little softening, the action 
of the perforated tube and glycerine having provided 
satisfactory drainage. 

C. HAMILTON WHITEFORD, M.R.C.S., L.R.C.P. 


Plymouth, England. 
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CHICAGO GYNECOLOGICAL SOCIETY 


REGULAR MEETING HELD SEPTEMBER 15, 1916, WITH THE PRESIDENT, 
Dr. CHANNING W. BARRETT, IN THE CHAIR. 


PITUITRIN IN LABOR 


Dr. JosepH B. De LEE: I would like to put on 
record a case that occurred recently at the Chicago 
Lying-in Hospital which will be very useful in 
judging of the dangers of pituitrin in labor. 

A woman with her second child had a very 
difficult instrumental delivery, which was followed, 
according to her statement, by peritonitis, from 
which she recovered after a long illness. In her 
third pregnancy a contracted pelvis was discovered 
and cesarean section at term just as labor began was 
recommended. She neglected to enter the hospital 
until well advanced in labor, and cesarean section 
was prepared for. Owing to an oversight, which 
was very fortunate in this particular instance, the 
preliminary injection of ergot was omitted. The 
abdomen was opened in the usual manner. The 
intention was to perform cesarean section by the 
suprasymphyseal transperitoneal method, as recom- 
mended by Doederlein and Kroenig. Upon open- 
ing the abdomen a hematoma was discovered under 
the bladder. We cut into it very rapidly and 
found the uterus had begun to rupture, an opening 
about two inches long having already occurred. 
The uterus was incised in the median line and a 
very’ deeply asphyxiated child extracted. The 
child was resuscitated successfully. The rupture 
extended to the right, into the broad ligament, under 
the base of the bladder, and had taken place in a 
scar composed of the lower uterine segment and the 
bladder-wall. 

It has been the practice of many physicians in 
performing cesarean section to give, in addition 
to the preliminary dose of ergot, a dose of pituitrin 
before opening the abdomen, and this case shows 
that had such a dose of pituitrin been administered, 
in all probability, when the incision was made, the 
child would have been found free in the peritoneal 
cavity, and a very extensive rupture of the lower 
uterine segment and bladder would certainly have 
taken place. 

The lesson which I would wish to draw from the 
case would be that— 

1. In general the use of pituitrin should be 
restricted. 

2. In particular in those cases that have pre- 
viously had difficult deliveries, its employment 
should be especially safeguarded. 


. pregnancy. She 


ADVANCED EXTRA-UTERINE PREGNANCY WITH 
LIVING CHILD; PRIMARY LAPAROTOMY 


Dr. W. GeorcE LEE read an inaugural thesis en- 
titled: “Advanced Extra-Uterine Pregnancy with 
Living Child; Primary Laparotomy.” (See p. 317.) 


DISCUSSION 


Dr. N. Sproat HEANEY: We are grateful to Dr. 
Lee for having presented this interesting subject to 
us this evening and I think he had rendered particu- 
lar service by discussing the choice between mar- 
supialization and direct removal in such a clear 
way. It would seem absolutely clear that mar- 
supialization is only to be used when direct removal 
is not feasible. I did not know before just how 
rare these cases were, and I, therefore, wish to put 
on record a case I saw with Drs. Besley and Richter 
some three years ago. 

A young woman, never pregnant before, was 
admitted on Dr. Richter’s service at Wesley 
Hospital. She gave a history typical of ectopic 
had several attacks of sud- 
den pain, syncope, prostration, irregular bleed- 
ing, and slow recovery from the attacks so 
that the case should have been diagnosed in the 
early months. The last acute attack was upon 
the day of her admittance to the hospital. The 
abdominal tumor was the size of a 28 to 30 weeks’ 
gestation; the pulse was rapid and of poor quality; 
the temperature subnormal; and the hemoglobin’ 
was 25 per cent or less. The cervix was flat and 
lay high up close to the symphysis while the cul-de- 
sac was markedly bulging. Heart-tones were not 
elicited. Ectopic pregnancy was diagnosed, but 
some doubt existing as to the possibility of a pre- 
maturely separated placenta of an intra-uterine 
pregnancy, the cervix was gently dilated and an 
empty uterine cavity being found the diagnosis was 
cleared. Since the patient’s condition had so 
markedly improved from the time of her admission 
until the next day when I saw her, we agreed to 
wait for further improvement before operating upon 
her, since this seemed less dangerous than operating 
immediately with so low a hemoglobin. Four days 
later she had a sharp rise in temperature and since 
her hemoglobin had increased twenty points imme- 
diate laparotomy was done by Dr. Richter. The 


378 











CHICAGO GYNECOLOGICAL SOCIETY 370 


gestation sack lay to the left of the markedly en- 
larged uterus in the broad ligament and filled the 
entire cul-de-sac. The sack was intact except for a 
rupture which allowed the amnion to bulge through 
an area about two inches in diameter. The sack 
was opened and the foetus was delivered, and, as it 
did not seem possible that it could be alive, it was 
put in a specimen pan. The placenta was easily 
removed from the interior of the sack without 
much bleeding. The posterior wall of the sack was 
then cut away, the anterior wall being left as a 
broad ligament. The abdomen was closed without 
drainage. The foetus, however, manifested feeble 
signs of life and lived for some few hours. It 
weighed about three pounds and was extensively 
deformed. Ankylosis was so general that the child 
maintained the flexed intra-uterine posture. The 
chest was caved in on one side and the head was 
lopsided; this all because of limited amniotic 
capacity. 

Since this patient recovered it is hard to make 
severe criticism of the treatment. Certainly no 
fault should be found with the operation, since it 
was beautifully and skilfully performed, however, 
since the amniotic sac was actually bulging into 
the peritoneal cavity it was easy to see during opera- 
tion that, had any trivial force occurred during the 
four days of waiting, rupture of the sack would 
have occurred and the patient could hardly have 
been operated upon soon enough to save her life. 
Therefore, I think our result here must be considered 
fortunate under the circumstances. Whether ad- 
vanced or early I believe that fewer pangs of regret 
will come if every case is operated upon without 
such delay. 

Dr. GEORGE DE TARNOWSKY: Dr. Lee’s case is 
extremely interesting to me, because I was fortunate 
enough to see Dr. Green’s case of the Ravenswood 
hospital, as well as the one which formed the basis 
of his own thesis, and the contrast in the operative 
treatment of the two was so marked that I felt that 
I had learned a great deal. 

It seems to me, the whole problem is one of extra- 
uterine placental circulation; in other words, having 
opened the amniotic sac without disturbing the 
placenta, the operator must primarily search out the 
source of his placental circulation and arrest it. In 
Dr. Lee’s case the main supply of the placental cir- 
culation apparently came from the broad ligament 
and was low down in the pelvis, and I think the 
mistake made there, if any was made, was in 
attempting to remove the placenta without first 
locating the site of the placental circulation. Cer- 
tainly, Dr. Lee’s figures point conclusively to the 
greater safety of radical extirpation as contrasted to 
the older method of Pozzi of marsupialization. 

Dr. JosePH B. DELEE: I believe that the chances 
for the child are so small that it would be wiser to 
concentrate our efforts to save the mother in a case 
of extra-uterine pregnancy and operate as soon as 
the diagnosis is made, not waiting until the child is 
fully developed in order to preserve the little speck 


of life which it might have. Secondly, I agree with 
the essayist that it would be a wiser thing not to 
wait for decomposition to set in before operating. 
I must confess, as we all have to do, that these 
opinions are more or less the result of reading rather 
than actual experience because few of us have the 
opportunity to see many cases of this kind. My 
own experience with advanced extra-uterine preg- 
nancy comprises two cases: One was in a patient 
referred by a surgeon for an incarcerated retroverted 
uterus. I found an extra-uterine pregnancy on top 
of the uterus and the child was viable at the time 
of the first examination, but died, and the operation 
was simple. The removal of the child and the 
placenta, which was attached to the anterior sur- 
face of the retroverted uterus and left broad liga- 
ment, was very easy. 

The interesting feature of this case was not the 
extra-uterine pregnancy so much as the cause of it. 
The woman had had an appendicitis and had been 
operated on, a sponge had been left in the abdomen 
around which an abscess had formed, and this 
abscess had shut off the tube and this produced 
the extra-uterine pregnancy. The sponge, abscess, 
and extra-uterine pregnancy were all pemoved, 
the abdomen closed up tight, and the ee tans a 
good recovery. m 

The other case was one in which a diagnosis of 
extra-uterine pregnancy was made in the third 
month and operation advised, but the family physi- 
cian opposed it since the diagnosis was not absolute- 
ly positive. At seven and one-half months of preg- 
nancy, with viable child, the patient came’ to opera- 
tion because of very continuous abdominal colic 
and sleeplessness, general abdominal distress, with 
peritoneal irritation. On opening the abdomen 
the placenta was found attached almost exclusively 
to the omentum, and the blood-vessels consisted 
simply of one layer of endothelium and the least 
touch caused a terrific hemorrhage which negatived 
all attempts to stop the flow. I was the assistant; 
somebody else did the operation. The patient bled 
so much that nothing could be done. The operator 
packed in towels and dressings and everything else 
that was handy and was sterile, but the patient con- 
tinued to bleed and died. I suggested we go into 
the sac and clamp the aorta, as she was dying on the 
table and we might as well take a chance in that 
fashion. The husband overhearing that remark 
positively refused to allow us to do it. She died a 
few hours later in bed. 

In view of the latter case, which emphasizes the 
dangers of waiting, thus permitting an immense 
development of omental vessels defying all efforts 
made to stop hemorrhage, and in view of the first 
case in which, even though under observation, the 
child died and decomposition set in, which made 
any operation very dangerous, I believe it best not 
to wait in these cases, but interfere as soon as 
possible. 

Dr. W. GeorGE LEE (closing): After looking 
over these cases, I was impressed by the fact that 
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many of them arrive at their final operation largely 
through failure to make a diagnosis at the time when 
we all agree that operation should be done. 

As to resorting to immediate operation rather 
than waiting for viability of the child, it seems from 
the cases I have gone over that the waiting does not 
increase the risks very greatly. Probably in the 
case Dr. DeLee cites earlier interruption would 
have prevented some of the difficulties encountered 
later, except in a slight degree in the size of the ves- 
sels. The danger arises very largely, in the in- 
dividual case, in the peculiar localization. 

In the particular case I reported, I think the 
location of the child is of special interest, as shown 
by the X-ray photographs, and also the fact that 
the head was completely under the costal margin 
and one arm extended straight across under the 
liver. This accounted for the marked distress; but 
even before this obtained, in considering the possi- 
bility of extra-uterine pregnancy, the diversity of 
opinion among those seeing the case was very 
radical, and the final diagnosis of extra-uterine 
pregnancy was made by emptying the uterus. 

With reference to the remarks made by Dr. 
Tarnowsky in regard to Dr. Green’s case, the opera- 
tion was performed seven weeks after foetal death, 
and there were no signs of foetal life after the spuri- 
ous labor. The patient fell into labor at the spe- 
cified time, but the pain ceased and no more atten- 
tion was paid to her. Dr. Green saw her after 
another physician had been called in. These 
spurious labors mark the cessation of foetal life. 


ANENCEPHALY SUCCESSFULLY DIAGNOSED BE- 


FORE BIRTH; PRESENTATION OF ROENT- 


GENOGRAMS 


Dr. JAmes T. Case, Battle Creek, Michigan, 
read a paper entitled: ‘“Anencephaly Successfully 
Diagnosed ‘Before Birth; Presentation of Roent- 
genograms.” (See p. 312.) 


DISCUSSION 


Dr. W. A. NEwMAN Dortanp: Dr. Case’s paper 
is one of exceeding interest. I have long felt that 
there are two distinct aspects to roentgenology as 
applied to obstetrics and to teratology especially. 
The first, of course, is the diagnosis of the condition 
before birth. I do not know whether there can be 
very much progress made in this line or not. The 
plates we see tonight are very suggestive, with the 
specialization of portions that might come out. 
I do believe, however, that all monsters after birth 
should be investigated by the X-rays. 

I reported a little over a year ago three monsters 
in which the skiagrams were made, and one of them 
showed something which was of unusual interest. 
It was a case of acephalus, one of twins. I do not 
know that anything could have been seen if the 
rays had been applied before birth. That specimen 
supposed to be acephalic was found to be crypto- 
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cephalic, the head being completely encased within 
the pyramid, the so-called thoracic cavity. The 
question therefore arises, are all these acephalic 
monsters in reality cases of cryptocephalus? The 
X-rays will decide this point. 

These specimens are generally kept in museums 
preserved intact, so that their true anatomy is not 
known. 

Dr. N. Sproat HEANEY: Some three years ago 
I exhibited a specimen to this Society which showed 
anencephalus, spina bifida, and marked deformities 
due to amniotic adhesions. At that time I spoke 
of an X-ray having been taken of the foetus in ulero. 
The patient was an elderly primipara and had been 
entirely normal until about the seventh month, 
when a rapidly increasing hydramnios appeared. 
Since it was especially desired to prevent a pre- 
mature labor, if possible, the patient was limited 
in activity and placed on sedatives. Her discom- 
fort increased so that it was certain that if prema- 
ture labor was to be prevented more active measures 
were necessary. Bearing in mind the frequent 
deformities that accompany acute hydramnios it 
seemed best to ascertain, if possible, if the foetus 
were worth while before going to great extremes to 
prevent premature labor. I had in mind especially 
the chance of hydrocephalus. Accordingly Dr. 
Potter made X-ray plates for me, and he was to 
show them to you tonight but did not bring them 
along. The skeleton showed up well except the 
cranial vault was missing. We at once ruled out 
the possibility of hydrocephalus and though Dr. 
Potter cautiously asked if I supposed that the child 
could be without a head, we were not bold enough 
through previous experience to diagnose a foetus 
anencephalus outright. I, however, allowed the 
patient to resume her normal activities and she gave 
birth two or three days later. 

This case and an experience with Dr. Palmer 
Findley has lead me to have X-ray plates made of 
all cases where we contemplate doing an elective 
cesarean section. Several years ago Dr. Findley 
had a patient come to him in Omaha from a great 
distance. She had had two or three pregnancies 
which had terminated in operative deliveries and 
dead babies. Since she was elderly and showed 
some slight degree of pelvic contraction it seemed 
advisable to do a cesarean section. The time of 
operation was for some reason postponed from time 
to time, when one night the patient entered into labor 
and confined herself of a foetus anencephalus. We 
had to shudder when we considered how near she 
came to having a cesarean section. 

Especially serviceable is the X-ray in determining 
the existence of twin pregnancies, and the presenting 
pole in doubtful cases. Recently Dr. Potter sent 
me a note about a patient in whom I suspected 
twins, saying “‘Twins are present, the first is in 
L. O. A., the second is a breech. Examination 
of the plates left no room for doubt, the images were 
so clear. 

One point of particular interest in Dr. Case’s 
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plates is the clear demonstration of the abnormally 
large shoulders. We know that the foetus anen- 
cephalus is so liable to have this overdevelopment. 
You perhaps noticed that the clavicles were huge, 
very dense, and as long and broad as the humeri. 

Dr. Dorland’s suggestion that we would learn 
much if we were to examine all preserved mon- 
strosities by the X-ray is, I think, a valuable one. 

Dr. JosepH B. DELEE: Since the first intro- 
duction of this wonderful means of diagnosis, I 
have been particularly interested in the X-ray in 
obstetrics and have done considerable experiment- 
ing. Unfortunately, I have never had a plant of my 
own and have had the work done by various X-ray 
operators. 

One of the first things I tried to work out was 
whether we could not diagnose the age of the child 
for medicolegal purposes, as to determine the 
legitimacy of the child by means of the X-ray in 
discovering points of ossification. After sixteen 
or twenty plates had been made of various aged 
foetus, it was found futile because the regularity of 
the appearance of the ossification centers was not 
at all definite. Some children at seven and one- 
half months have denser points of ossification than 
others at eight and one-half months or at term. 

The next thing I tried to work out was the diagno- 
sis of intracranial hemorrhage in the newborn, and 
only once have we succeeded in getting a crack in 
the baby’s skull. With the perfection in technique 
we ought to be able to diagnose these small linear 
fractures in connection with newborn babies. I 
feel convinced that we shall find a great many more 
in normal deliveries than we have heretofore sus- 
pected; we will find cracks in the babies’ skulls 
and in all cases of hematoma in the newborn infants 
they should be sought. 

Another subject I want to work on is thinning of 
the bones around the joints in pregnant women, a 
sort of pseudo-osteomalacia that occurs so fre- 
quently. 

Another point is the separation of the pubis dur- 
ing labor, and I hope that Dr. Case will take a 
woman in labor and take X-ray pictures of her in 
the course of delivery to see whether the pubis does 
separate during labor or not. The ancients main- 
tained that the joints did open when the pelvis en- 
larged. The moderns gave up this fallacy, but the 
neo-moderns believe there is such a thing as a 
slight separation of the pubis and it ought to be 
demonstrated by means of the X-ray, delivering the 
woman on the X-ray table. Points in the mech- 
anism of labor may also be thus clarified. 

With reference to the doctor’s diagnosis of the 
sex of the child by means of the increased ossiffica- 
tion in the carpals, that is a refinement of technique 
which in our present state of knowledge is too much 
to expect, and especially in view of my’ own experi- 
ence that the ossification of dead foetuses varies 
according to age. 

As far as the determination of anencephalic 
monsters is concerned, that seems to have been 


demonstrated not only as feasible but actually 
practical. We ought to make a rule that wherever 
it is possible to X-ray every woman that is going 
to have a cesarean section done. 

When I was in Vienna there was a story told of 
one of the professors who delivered an anencephalic 
monster by cesarean section to the amusement of 
the onlookers and his own amazement. In a case 
like that the professor is a little to blame because 
it is presupposed that every practitioner, before he 
decides on a cesarean section, has diagnosed the 
position and presentation to make the delivery of 
the child easier, and in this case he might have 
discovered the absence of the head. He could 
feel neither the head nor breech, but, as I have said, 
he was little to blame because sometimes it is 
almost impossible to do so. 

I would regret to see the laboratory stealing away 
the obstetrician’s skill in manual diagnosis. It 
would be really unfortunate if the laboratory were 
to make the obstetrician’s factus eruditus useless. 
We have prided ourselves that we have eyes on the 
ends of our fingers, that we can feel things, and that 
this tactus eruditus still abides with the obstetrician. 
The laboratory has taken away the diagnosis of 
tuberculosis from us; it has taken away our diagno- 
sis of pneumonia, and we will not have to percuss 
the chest any more for the purpose of diagnosing 
tuberculosis because we can see cavities in the chest 
by means of the X-ray. All sorts of laboratory 
tests have supplanted our clinical methods, which 
the French have developed so fully, and which we 
have learned at such great expense, time, and 
trouble. And now it seems this last thing is to 
be stolen from us. 

Double monsters might possibly be determined 
by the X-ray, and, if it can be done, that would be 
a refinement which would be a triumph indeed. If 
one could determine a double monster before de- 
livery, instead of doing dangerous and ‘mutilating 
operations, he could deliver the monster by cwsarean 
section intact. There is the advantage that we 
might get more of these monsters out alive because 
most of them die during delivery. Regarding the 
possibility of delivering a double monster by sur- 
gical means; as ultraconservationists, we should de- 
liver them by caesarean section, and then cut them 
in two when they get out. 

Another point I wish to make is that pseudo- 
osteomalacia might have some bearing on general 
toxzmias, and in that way the X-ray would touch 
on our chemical and biological studies. 

Dr. CHARLES S. Bacon: Attention should be 
called to the fact that in nearly all cases, the diag- 
nosis of anencephalic monsters can be made without 
the X-ray. The presence of rapidly developing 
hydramnios in the sixth, seventh, or eighth 
months, and the absence of the findings of the head, 
will enable one, if the examination is carefully made, 
to make the diagnosis. I have made the diagnosis 
in several cases. I do not believe I have ever seen 
a case but that the diagnosis could have been made 
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with proper care exercised in the examination. 
However, that does not lessen the value of the X-ray 
in confirming the diagnosis, or in some cases in 
making it, and I agree with everything that has 
been said in regard to the value of the X-ray where 
there is any suspicion of any deformity or any un- 
usual condition before section. 

One of the abnormalities of the newborn child that 
is of considerable importance, and one that we should 
keep in mind in the diagnosis, is the presence of 
an enlarged thymus or thyroid in the neck, 

One of the most important places for the roent- 
gen diagnosis, I believe, is in twin pregnancy. 

Dr. Hous E. Potrer: In regard to the dangers 
of X-ray burns in pregnant cases, I wish to say 
that there is a case on record in the State of Oregon 
in which a young woman, three months pregnant, 
had some pain in the hip-joint and was X-rayed 
about four years ago by an incompetent person who 
used a burning dose for demonstration of the hip- 
joint. A burn followed in a few days which was 
very severe, and was not limited to the hip, but 
extended over the lower abdomen and continued 
unhealed throughout her pregnancy. 

An interesting thing in the case was that al- 
though she had a good deal of sloughing, she had 
no pain, and the dose, which was the most severe I 
ever heard of, was given right through the pregnant 
uterus. The child was born at term with no signs of 
any ill effects from the X-ray. That has put out 
of our mind the question of using ordinary doses, 
such as are necessary to make two or three plates 
in pelvic diagnosis or of ordinary twins or hydram- 
nios or monstrosities of this sort. 

I am very glad that Dr. Case has worked this 
thing up, and after seeing one or two of these cases 
one must regard this method as perfectly legitimate. 
In the plate exhibited the head is quite visible. 
We can surely diagnose the absence of the cranial 
vault and*collection of the bones of the face, such 
as we saw in his plates. I do not think we shall 
ever be excused after tonight for not observing them 
in any ordinary case of pregnancy. 

Dr. JAmMes T. Case, Battle Creek (closing): 
This whole study has brought to my mind forcibly 
one point of which I may be permitted to speak, 
namely, very often, we have eyes and see not. It 
comes to us every day that we look at X-ray plates 
simply as a branch or department of other medical 
work. We go over these plates for a number of 
minutes or hours at night and we do not recognize 
their value. 

When I began taking X-ray plates, for instance, 
of gall-stones, I had a number of friends who came 
to me with kidney-plates and were astonished at 
the number of gall-stones they had overlooked. I 
have a habit of going over plates that are three or 
four years old, and I fine lesions which I failed to 
recognize at first or had overlooked, although I 
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looked over them particularly when examining pa- 
tients. So it is with the plates in pregnancy cases. 
It is not enough to look at the pelvis or the abdomen 
as a whole and recognize a bunch of bones, but one 
should follow out and make out each arm and all 
of the pelvic bones, and he should be willing to hunt 
for the trunk bones. 

Professor Pryor has published a monograph on the 
development of the epiphysis which shows great 
variations with the published figures in our anat- 
omies. His figures have been used™by a professor 
of Harvard University, and I am sure that his work 
has been carried out on a sound basis. There is 
great variation in the development of the bones of 
the foetus in young children, and this variation is 
hereditary. It is seen in families of several children. 
Each case may differ in some respects, but they all 
follow Mendel’s law in every particular. 


CHRONIC HASMOGENIC SALPINGITIS 


Dr. W C. DANFortH read a paper entitled 
“Chronic Hamogenic Salpingitis.” (See p. 327.) 


DISCUSSION 


Dr. Cuartes S. BAcon: It is often said that the 
great trouble with the medical profession is that 
we never study our cases logically, or that we do not 
use logic in our ordinary work; that we form con- 
clusions on very insufficient premises. I cannot 
understand how Dr. Danforth can hold that the 
infection in this particular case is haemogenic when 
this woman had been subjected to four or five 
laparotomies in each of which infection might have 
been introduced from the outside. We do not 
have to assume that infection came up through 
the uterus. It is very probable that infection with 
the streptococcus might have been introduced into 
the abdominal cavity and got into the tubes. It 
seems to me, it is not logical to say that because 
appendicitis follows an acute tonsillar infection 
that therefore it is due to that. 

Dr. W. C. DANnrFortH (closing): I expected that 
there would be some difference of opinion, and I 
quite realize the importance of Dr. Bacon’s point 
of view: there is no mathematical way of proving 
that this thing did occur in the sequence in which 
I indicated. Inasmuch as a similar bacteriology 
has been found in the foci from which so many 
lesions in other parts of the body had been proved 
to come, and in view of the fact bacteriologists of 
standing have succeeded in demonstrating some of 
the acute infections to follow throat-infections, it is 
not illogical to assume that some of the infections 
in the pelvis came from the same source, although 
there is no way of settling it on the basis of any one 
case or a series of cases, and I have presented the 
case for what it is worth. 








